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Mental Depressions 


WILLIAM L. HOLT, JR., M.D. 


Depression of mood is a combination of 
incapacity for enjoyment of healthy activity 
and a pessimistic expectation of its contin- 
uance, It may be an accompaniment of struc- 
tural or physiologic change (bodily disease), 
or an apparently primary mood change un- 
related to external events or their effects 
upon a person’s system of values and self- 
concepts, or directly related to the external 
stress. When it is the latter, we call the con- 
dition a “reaction.” 

Rather than a symptom of disease, mild 
brief mood depression is normal. Its inten- 
sity forms a continuum which at one end is 
normal and at the other end is a major ill- 
ness, rendering the sufferer incapable of car- 
ing for himself or herself and requiring out- 
side assistance to preserve life itself. The 
duration of untreated depressive reactions is 
highly variable, many disappearing in a few 
days, and a few persisting for decades. Va- 
riations in intensity and duration are com- 
mon to the three etiologic groups of depres- 
sion, All show capacity for recurrence when 
the etiologic determinant recurs. Influenza 
has a relatively high incidence of mood de- 
pression as does myxedema, infectious hepa- 
titis, undulant fever and mononucleosis. It 
is not uncommon in certain stages of tuber- 
culosis, poliomyelitis, malignancy, extensive 
burns, amputation, cataract sufferers, and 
organic brain disorders. 


Patients to whom the external environ- 
mental stress is of major importance are 
classified as mild (normal), moderately inca- 
pacitated (neurotic depressive reaction) and 
severe (psychotic depressive reaction). They 
are to be distinguished from patients with de- 
pression of the endogenous or constitutional 
type, the Manic Depressive patient and pa- 
tients with Involutional Disorders. The lat- 
ter have, as yet, no clearly defined physical 
basis on structural change in the brain, but 
as in schizophrenia, concomitant physiologic 
changes are found during the psychotic reac- 
tions, and genetic constitutional tendency to 
a specific pattern of mental breakdown has 
been established. 

Unfortunately, our nomenclature as re- 
vised in 1952, has overemphasized the im- 


portance of presence or absence of a history 
of repeated depressions. A second depres- 
sion, therefore, usually places the case in 
the Manic Depressive Reaction group even 
though external stress is great, and genetic 
trait liability minimal. The differentiation 
between a neurotic and a psychotic depres- 
sive reaction is based upon the severity of a 
first depression. A psychosis is present in 
one and absent in the other. A depressive 
psychosis may be defined operationally as 
such a degree of change in thought, feeling 
and behavior as to require care in a protec- 
tive environment because the psychotic per- 
son can no longer care for himself and would 
be liable to inflict harm cn himself or others, 
usually because of the severity of the de- 
pression and misinterpretation of reality. So- 
matic delusions, ideas of reference, anorexia, 
insomnia, extreme fatigue, ideas of guilt and 
a wish to die are commonly present. 

The Manic Depressive Reaction is charac- 
terized by a positive family history of this 
disorder, repeated attacks, a cyclothymic 
prepsychotic personality and severe mood 
swings. Elevated mood episodes are patho- 
gnomonic when found. The Involutional Psy- 
chotic Reaction is a first attack of psycho- 
sis in the age group 40 to 70 without demon- 
strable brain changes, or toxic factors. De- 
pression, agitation, misinterpretation of real- 
ity, somatic preoccupation, anorexia, insom- 
nia, menopause and a prolonged course 
(when untreated) characterize this disorder. 
The prepsychotic personality is often a rigid 
compulsive one. The differentiation from 
the Psychotic Depressive Reaction is often 
difficult, as external stress may be a signifi- 
cant factor and is commonly present to some 
degree throughout this age period. 


Depression may be present in a wide va- 
riety of other mental disorders such as al- 
coholism, epilepsy, mental deficiency, schiz- 
ophrenia, or the personality disorders. In 
the latter, relationships with other people 
are subject to brief, stress-induced moods, 
including depression, because of poorly con- 
trolled hostility, anxiety and guilt. 

Incidence of Depressive Reactions, The in- 
cidence of depressive reactions is lowest in 
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6 DISEASES OF THE NERVOUS SYSTEM MAY 


institutions with predominantly chronic, sta- 
ble populations, and highest in the acute 
services of general hospitals. In 1950, sta- 
tistics on 100,223 first admissions to State 
Hospitals, showed the incidence of manic de- 
pressive psychosis to be 5.2%. The incidence 
of Involutional Psychotic Reactions was 
4.9%. All psychoneuroses were 4.6%. In 
New York State, the incidence of Involu- 
tional Psychotic Reactions was 6.8% and 
Manic Depressive Psychosis 2.3%. This lat- 
ter figure is only 17% of the admission rate 
in the same state 22 years earlier, leading 
some psychiatrists to state it is a disappear- 
ing psychosis. 

That these depressive disorders are not 
disappearing, but being spared State Hospi- 
tal admission, is strongly suggested by the 
experience of the Psychiatric Department of 
Albany Medical Center Hospital. Other gen- 
eral hospital treatment units can no doubt 
duplicate the figures below. 


ALBANY MEDICAL CENTER HOSPITAL 
PSYCHIATRY DEPT.—1960 ADMISSIONS 
Total Admissions 1703: Male 640, Female 1063 


No & No. 
Involutional Psychotic Re- 


Manic Depressive Reaction, 

Psychotic Depressive Reac- 

Neurotic Depressive Reac- 

ET 5.3% 34 7.7% 78 


Emotionally Unstable Per- 

sonality with Depression 1.6% 10 46% 47 
Total Depressive Reactions 


Total Male and Female De- 


pressive Reactions % of Admissions 32.8% 


The above figures do not include depres- 
sions accompanying other mental disorders 
or physical disease. The latter patients are 


not statistically identifiable without an ex- 
amination of each record in detail. It is my 
belief that the majority of psychiatric pa- 
tients admitted to Albany Medical Center 
Hospital suffer symptoms of depression, and 
treatment is aimed at relief of this symptom. 

The incidence of depression in office psy- 
chiatric practice is about the same as for 
general hospital admissions if the practi- 
tioner is doing general psychiatry. Those 
psychiatrists doing electroshock therapy will 
have a greater number of patients with psy- 
chotic depression. Psychotherapists who 
rarely use somatic therapy will see fewer pa- 
tients with severe depression. 

The recognition of depression is as impor- 
tant as the recognition of pulse irregularity 
or an acute abdomen, and the proper han- 
dling of it is just as difficult. A good inter- 
viewing technique which never omits a 
search for signs of depression is essential. 
Sleep changes, changes in ability to enjoy 
interests, in food, recreation, health, sex and 
work are important leads. Has the person 
begun to put financial affairs in order for the 
final eventuality? If so, death has undoubt- 
edly become a preoccupation and serious de- 
pression can reasonably be inferred even 
where denied. Somatic preoccupation, hos- 
tility, irritability, restlessness, weight loss, 
fatigue, and withdrawal also may be due to 
depression, Where tears and admitted de- 
spondency are seen, the diagnosis is simple, 
but a search for toxic and organic factors 
may be essential before a proper treatment 
plan can be made. Protection of the life of 
the patient from suicide must be the first 
duty of the physician. Sleeplessness and 
“accidents” are not to be ignored and, above 
all, take suicidal preoccupation as seriously 
as you would the actual attempt. 


Albany, N. Y. 
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The Pharmacology of Antidepressant Agents 


VERNON G. VERNIER, M.D. 


During the current decade the armamen- 
tarium of the psychiatrist for dealing with 
depressed patients has increased to the ex- 
tent that it now begins to approach in num- 
ber the agents which can deal with psycho- 
motor agitation. This development began 
with the observation in 1951 that a prospec- 
tive antituberculosis chemical caused eupho- 
ria, improved attitudes and appetite in de- 
pressed patients. Subsequently it was re- 
ported that this drug, iproniazid, markedly 
inhibited an important enzyme, monoamine 
oxidase.” It is now clear that the antidepres- 
cants may be separated into two pharmaco- 
logical classes, those that do and those that 
do not inhibit monoamine oxidase. 


I. Monoamine Oxidase Inhibitors 


The first group comprises the “psychic en- 
ergizers” or more precisely, the monoamine 
oxidase inhibitors. The structures of the 
chief compounds in this group are shown in 
Figure 1. Chemically they are all amines, 
hydrazines, or hydrazides. The three agents 
on the left contain a phenylethylamine nu- 
cleus which relates them to the pressor am- 
ines. 

This class of drugs has shown clinical util- 
ity in psychiatry for the relief of depressive 
states and has also been used for hyperten- 
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Figure 1. Chemical structures of monoamine oxi- 
dase inhibitors. 


From Merck Institute for Therapeutic Research, 
West Point, Pennsylvania. 


sion, angina, and rheumatoid arthritis. Their 
major pharmacological actions are outlined 
in Table I. The behavioral effects are in 
marked contrast to the stimulation of am- 
phetamine in intesity and time course. In 
animals amphetamine elicits obvious hyper- 
activity immediately after injection, while 
monoamine oxidase inhibitors often cause 
depresson.** In fact, the only laboratory test 
which appears to provide an analog of their 
clinical antidepressant action is that of Ir- 
win,’ who reported that chronic iproniazid 
treatment maintained the activity of rats 
running in exercise wheels at higher levels 
than controls. 

The biochemical activity of this group is 
exerted upon monoamine oxidase, a widely 
distributed enzyme occurring chiefly in liver, 
kidney and gut, but also present in brain 
and heart. Monoamine oxidase converts an 
aliphatic amine to a carbonyl residue. Its 
substrates include tyramine, tryptamine, ser- 
otonin and catecholamines, including dopa- 
mine, norepinephrine and epinephrine.® 

Monoamine oxidase inhibitors have the 
predominant capability of preventing the in 
vitro oxidation of these biological amines. 
Pretreatment of laboratory animals with 
these enzyme inhibitors reduces the mono- 
amine oxidase activity in liver, brain or 
heart in the extracted organs.’ Numerous 
laboratories have now confirmed the original 
observation that brain serotonin concentra- 


TABLE I 


Major Pharmacological Actions of 
Monoamine Oxidase Inhibitors 


Inhibit monoamine oxidase 
in vitro, in vivo 
increase brain serotonin, norepinephrine, etc. 
increase susceptibility to tryptamine convulsions 
increase tryptamine urinary output in man 
decrease 5-HIAA urinary output in man 

Prevent reserpine and tetrabenazine sedation 

Potentiate 5-HTP and DOPA excitement 

Increase motor activity chronically 

Anticonvulsant effect—electroshock and pentylene-* 
tetrazole 

Prolong hexobarbital righting reflex loss 

Toxic actions on liver and blood 

Decrease cardiovascular reflexes—carotid occlusion, 
tilt 
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tion rose after monoamine oxidase inhibitor 
administration.* This phenomenon has been 
used as a screening test for potential anti- 
depressants. A rise in brain norepinephrine 
often follows treatment with these antide- 
pressants along with changes in other am- 
ines. Thus, the exogenous tryptamine re- 
quired to cause convulsions is reduced fol- 
lowing dosing with monoamine oxidase in- 
hibitors.’° 


Successful attempts have been made to 
measure monoamine oxidase activity in man. 
Sensitive assay methods indicate that useful 
monoamine oxidase inhibitors raise human 
urinary tryptamine output and that this 
capacity of drugs tends to correlate with the 
recommended antidepressant dose and the 
production of orthostatic hypotension." Ser- 
otonin, given orally to man, is oxidized to 
5-hydroxyindoleacetic acid, which can be 
measured in the urine. Monoamine oxidase 
inhibitor treatment markedly decreases uri- 
nary 5-hydroxyindoleacetic acid, which pro- 
vides another index of drug action.’* How- 
ever, these agents affect other enzyme sys- 
tems, and the importance of those actions 
must also eventually be clarified. 


Pretreatment of laboratory animals with 
monoamine oxidase inhibitors prevents the 
sedative action of reserpine’ and of a syn- 
thetic congener, tetrabenazine,’** and may 
even convert them into a state of excitation. 
Additionally, monoamine oxidase inhibitors 
increase the excitement of animals given the 
serotonin and norepinephrine precursors, 
5-hydroxytryptophan and dihydroxypheny]l- 

The significance of the anticonvulsant ef- 
fect of these drugs against electroshock and 
pentylenetetrazole is not yet clear.*'*’® 
Monoamine oxidase inhibitors inhibitors pro- 
long the anesthesia of hexobarbital in mice 
and also the effects of other drugs, probably 
by interference with the liver enzymes which 
terminate their action, but this action is not 
correlated with monoamine oxidase inhibi- 

Explanations have been sought for the 
other therapeutic actions of monoamine oxi- 
dase inhibitors. They have been alleged to 
reduce cardiovascular reflexes, including the 
pressor response to carotid occlusion®® and 
compensatory changes in tilt table experi- 
ments, providing a foundation for the clini- 


cal orthostatic hypotension.’ Reduction in 
experimental hypertension has been noted.*4 
Some workers have described an analgesic 
action of iproniazid which might explain the 
antianginal This enumera- 
tion completes the list of the more important 
pharmacological actions of the monoamine 
oxidase inhibitors, 


II. Non-Monoamine Oxidase Inhibitors 


More recently a new class of effective anti- 
depressant agents has become available 
which is structurally unrelated to the hydra- 
zides and which does not inhibit monoamine 
oxidase. The two members of this group of 
antidepressants bear some chemical resem- 
blance to each other and also to the pheno- 
thiazines. Their structures are given in Fig- 
ure 2, Amitriptyline is 5-(3-dimethylamino- 
propylidene) -dibenzo/[a, d|[1, 4] cyclohepta- 
diene hydrochloride. In imipramine the cen- 
tral seven-membered ring is azepine, the ni- 
trogen replacing the partially unsaturated 
carbon of the amitriptyline cycloheptadiene 
ring. Thus, imipramine is chemically 10, 11- 
dihydro-5-(3-dimethylaminopropyl) - 5H-di- 
benzo|b, f ]azepine hydrochloride. Amitripty- 
line, a new agent, was synthesized by chem- 
ists of the Merck Sharp & Dohme Research 
Laboratories. Results which are presently 
available from the extensive clinical trials 
under way, indicate that amitriptyline pos- 
sesses a high degree of efficacy and safety in 
psychiatric depressions of various 
The following results reveal that amitripty- 
line displays a variety of pharmacodynamic 
attributes. 


A. Electroencephalographic Effects. The 
central nervous system effects were studied 
through its actions upon the EEG and be- 
havior of cats and monkeys. In unanesthet- 
ized cats (paralyzed with gallamine and re- 
spired artificially) incremental intravenous 
doses caused a slowing of the spontaneous 
electrical activity in the range of 0.2 mg./kg. 


Cee 


IMIPRAMINE 
(TOFRANIL® ) 


AMITRIPTYLINE 
(ELAVIL®) 


Figure 2. Chemical structures of non-monoamine 
oxidase inhibitors. 
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Moderate doses often caused attenuation of 
alerting responses evoked by loud tones and 
foot pinches. Dosage of 7-10 mg./kg. re- 
sulted in the absence of EEG activation fol- 
lowing tone and pinch. These quantitative 
results are illustrated in Figure 3 and com- 
pared with those of chlorpromazine and sco- 
polamine. The points represent the cumula- 
tive dosage required to achieve the EEG ef- 
fects listed on the ordinate. The effects of 
amitriptyline and chlorpromazine are gen- 
erally similar, the latter being about 3.5 
times more potent, while the dose response 
curves appear to be parallel. Scopolamine 
shows much greater potency and a consider- 
ably steeper response curve. All three drugs 
have a depressant action upon the cat EEG, 
amitriptyline being the least active. Similar 
EEG effects have been reported for imi- 
pramine.*° 

Further EEG studies were carried out 
upon rhesus monkeys with chronically im- 
planted cortical electrodes. The monkeys 
were trained to avoid a foot pinch on a modi- 
fied Sidman avoidance schedule. They pressed 
a lever delaying the auditory warning stim- 
ulus, terminating the stimulus or removing 
the pinch. The concurrent effects of ami- 
triptyline on EEG and avoidance behavior 
revealed only a slight slowing of spontane- 
ous brain waves and no change in behavior 
at 0.1 mg./kg. intravenously. After 1.0 mg./ 
kg. a more pronounced slowing of spontane- 
ous EKG activity was detected, the activa- 
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Figure 3. Effects of amitriptyline on the cat EEG. 
Abscissa represents geometric mean cumulative dose 
in mg./kg. intravenously required to exert the ef- 
fects listed on the ordinate, namely, slowing of spon- 
taneous activity, attenuation of alerting response or 
abolition of alerting response, by scopolamine (n = 
6 cats), chlorpromazine (n = 6 cats) and amitripty- 
line (n = 4 cats). 
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tion evoked by the warning stimulus was de- 
layed and shorter and the average rate of re- 
sponding showed a slight increase which 
may have been evidence of a disruptive ef- 
fect. A high dose of 3.0 mg./kg. produced, 
in addition to definite spontaneous EEG 
slowing, marked loss of EEG arousal to the 
warning clicker, and some diminution of 
electrographic response to pinch. Behavior 
was markedly affected with definite increase 
in response latency and lowering of response 
rate, with the monkeys receiving pinches for 
failing to respond to the auditory warning. 
Some of the animals showed EEG arousal 
and escaped by lever pressing when the pinch 
was applied. The remainder showed less 
EKG arousal and did not escape the pinch. 
The alerting pattern to pinch was not abol- 
ished. The actions of amitriptyline appeared 
generally similar to those of chlorpromazine 
on EKG and avoidance behavior, being about 
1/3 as potent. Imipramine exerted a similar 
combination of effects on EEG and behav- 
ior. At 0.1 to 3.5 mg./kg. it caused slowing 
of spontaneous EKG activity and attenua- 
tion of click activation responses. In some 
of the monkeys imipramine caused an in- 
crease in lever pressing rate, while showing 
a slow EEG pattern. The eyes were usually 
closed but opened when a response was made. 
This could be interpreted as a mild sedative 
effect, with disruption of the monkey’s 
trained pattern of responding. The other 
monkeys showed only moderate effects of 
imipramine on avoidance behavior. This 
drug at 7.0 mg./kg. slowed spontaneous EEG 
activity,, abolished click and pinch activa- 
tion, lowered avoidance rate and abolished 
escape. Thus imipramine was generally sim- 
ilar in action to chlorpromazine and amitrip- 
tyline, and was considerably less potent than 
the former and slightly less active than the 
latter. Both amitriptyline and imipramine 
showed instances of increased rate of lever 
pressing on avoidance which might be indic- 
ative of a central nervous system antichol’n- 
ergic action, since this type of change was 
much less prominent with chlorpromazine 
but was noted with scopolamine.** 


B. Behavioral Effects. Amitriptyline and 
imipramine were studied for their effects 
upon operant behavior. The ability of squir- 
rel monkeys to lever press on a Sidman 
avoidance schedule was tested following 
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three oral doses during each session. After 
5.0 mg./kg. of amitriptyline, the response 
rate was minimally decreased and the num- 
ber of shocks received rose slightly. The 
cumulative 10.0 mg./kg. dose markedly de- 
creased responses and increased shocks. At 
the highest dose (20.0 mg./kg.) increased 
responding occurred, some shocks were taken 
and disruption of the desirable spacing of 
responses occurred in the form of short 
bursts of lever pressing. Imipramine caused 
depression of avoidance activity at the same 
doses, with the absence of response runs and 
disruption. Chlorpromazine, at 1.25, 2.5 and 
5.0 mg./kg. orally, caused first a slight de- 
pression of avoidance rate, increased effect 
with higher doses, and finally loss of all 
avoidance and escape responding with no 
ataxia or apparent disruption of pattern. 
This action of chlorpromazine illustrates its 
four times greater potency than the two an- 
tidepressants, while amitriptyline differed 
from imipramine by the presence of the dis- 
ruptant action at these high doses.** 


The same drugs were also studied for ef- 
fects upon food reinforced performance. Rats 
lever pressed on a chain schedule with a fixed 
interval component and a fixed ratio require- 
ment, which generated a positively accele- 
rated pattern of responding following a 
pause after each reward. Three cumulative 
oral doses were given, 40, 80 and 160 mg./kg. 
of the two antidepressants, and 5, 10 and 20 
mg./kg. of chlorpromazine. Amitriptyline 
was without action after the first dose, 
caused decrease of overall rate with some 
disruption of the fixed interval “scallop” af- 
ter the second, and complete cessation of re- 
sponding at the high dose with loss of even 
the fixed ratio responses. Imipramine ex- 
erted no effect at the low dose, a slight de- 
crease in rate after the second dose, and fi- 
nally a marked drop in response rate at the 
high dose with some disruption of the fixed 
interval performance, but maintenance of the 
fixed ratio responding. Here the two anti- 
depressants were essentially identical in type 
of depression of rat appetitive behavior, but 
amitriptyline was approximately twice as 
potent as imipramine. Chlorpromazine first 


decreased rates slightly, then markedly de- 
pressed rates, and finally abolished all re- 
sponding after the highest dose, and thus 
was in the vicinity of eight times as potent 


THE EFFECT OF AMITRIPTYLINE 
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Figure 4. The effect of amitriptyline upon fixed 
interval behavior. 


as amitriptyline and presumably that much 
more capable of sedation.”' 

Behavioral actions of amitriptyline were 
confirmed in other species with other tech- 
niques. In Figure 4 is illustrated an effect 
upon the fixed interval responding of a rhe- 
sus monkey for food. The upper section is 
a control cumulative record. Every five min- 
utes one reinforcement is delivered, marked 
by the downward deflection of the pen. The 
monkey consumes the food and pauses sev- 
eral minutes before responding at a posi- 
tively accelerated rate. The lower panel 
shows that the effect of amitriptyline was 
first to increase the number of lever presses 
occurring in each interval during the first 
hour. The terminal rate was not increased 
but the post-reinforcement pause was mod- 
erately shortened so that the rising part of 
the curve began sooner. During the second 
hour the pause was nearly gone and the ter- 
minal rate was depressed. It is clear that 
the temporal discrimination was consider- 
ably disrupted. Imipramine was less potent 
in causing this depressant effect.’° 


C. Anticonvulsant Actions, Amitriptyline 
possessed considerable anticonvulsant activ- 
ity, as reflected by an ability to modify the 
seizure pattern of electrically and penty- 
lenetetrazole-induced convulsions in mice. 
Strychnine-induced convulsions were not in- 
fluenced. These data are summarized in 
Table II. The anticonvulsant spectrum of 
amitriptvline resembled that of diphenylhy- 
dantoin, in that it was exerted only against 
the tonic extensor component of both elec- 
troshock- and _ pentylenetetrazole-induced 
maximal seizures, 
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TABLE II 
Anticonvulsant Actions of Amitriptyline on 
Electroshock-, Pentylenetetrazole- and 
Strychnine-Induced Convulsions in Mice 


N 
Ess" 
Amitriptyline 30 min. 11.6 13.2 >80 
Imipramine 30 min. 34.7 32.0 >50 
Diphenylhydantoin 40min. 11.4 13.1 60.1 


Trimethadione 40min. 1200 158 379 


*Prior to carrying out the convulsive procedures. 

**The method of Swinyard et al.s6 was employed. 
The ED,, is that amount required to prevent the ap- 
pearance of the hind limb component of the convul- 
sion in 50% of the mice and was based upon 5 doses, 
with 10 mice/level. The ED.,’s in this and other col- 
ums were calculated by the moving average method. 


+The ED., is that amount required to abolish the 
hind limb component that follows appropriate doses 
of pentylenetetrazole. The standard dose of the con- 
vulsant was 70 mg./kg., delivered I.V. rapidly. This 
dose of pentylenetetrazol produces full maximal 
seizures in 100% of untreated mice. The ED., was 
based upon 4-5 doses with 10 mice at each level. 


tThe ED., represents that amount required to pre- 
vent death resulting from a standard dose of strych- 
nine in 50% of the mice 30 minutes following its 
injection. The dose of strychnine employed was 
0.77 mg./kg., intravenously, which in untreated ani- 
mals causes death in 100% of the mice within 10 
minutes after administration. The ED., was based 
upon 10 mice at each of 4-5 dose levels. 


Amitriptyline was about equiactive with 
diphenylhydantoin in modifying the seizures 
of either the electroshock or pentylenetetra- 
zole procedures, and both were more active 
than trimethadione, Imipramine possessed 
anticonvulsant activity similar to that of 
amitriptyline, except that the latter was con- 
siderably more active and its effect was of 
greater duration.*' The significance of the 
anticonvulsant action of amitriptyline and 
imipramine remains to be determined. 

D. Hexobarbital Potentiaton. Amitripty- 
line was found to be capable of prolonging 
hexobarbital anesthesia in mice. At 40 mg./ 
kg. I.P., the duration was increased to 5.5 
times that of the control without prior seda- 
tion. Imipramine also prolonged hexobarbi- 
tal anesthesia but was less active than ami- 
triptyline. The mechanism of this effect is 
probably analogous to that of chlorproma- 
zine in view of the weak depressant proper- 
ties of both amitriptyline and imipramine.** 

E. Brain Serotonin, The administration 
of amitriptyline (10 mg./kg. IP.) once daily 


for three days did not result in a change in 
whole brain serotonin content (measured in 
mice by the method of Udenfriend et al.**). 
Imipramine, at a higher dose (25 mg./kg. 
I.P.) was also inactive. Thus the depressant 
action sometimes seen with these agents 
was probably not due to the mechanism re- 
sponsible for the reserpine-induced depres- 
sion which is thought to be mediated by the 
release of serotonin and/or other  sub- 
stances.”” 

F. Autonomic Effects. Amitriptyline, like 
imipramine,*’ was found to exert a variety 
of autonomic effects. These were classified 
as atropine-like, antihistaminic and antisero- 
tonin actions. Atropine-like activity was 
manifested by moderate blockade of vasode- 
pressor response to peripheral vagal stimu- 
lation and injected acetylcholine. Amitrip- 
tyline was about one-fiftieth as potent as 
atropine in dilating the mouse pupil. Imi- 
pramine was less active than amitriptyline 
in anticholinergic activity. Amitriptyline 
possessed considerable anti-histaminic action 
(dog vasodepression, isolated guinea pig 
ileum and guinea pig aerosol), while imi- 
pramine was much less active. Amitriptyline 
possessed weak specific antiserotonin activ- 
ity (isolated rat uterus, dog blood pressure 
and rat paw edema), as did imipramine to a 
certain extent. While amitriptyline also 
caused some adrenergic blockade by blocking 
epinephrine pressor action, norepinephrine 
response was slightly increased.** Imipram- 
ine did not block epinephrine and caused 
a greater potentiation of norepinephrine, 
which has been described by Sigg.*’ Amitrip- 
tyline was essentially lacking in direct car- 
diovascular actions.” 

G. Gastrointestinal Effects. Experiments 
with pylorus-ligated rats (Shay rat prepara- 
tion) revealed a significant antisecretory 
action of amitriptyline. Examination of the 
gastric contents for volume, free acidity and 
total acidity revealed that amitriptyline was 
effective at an intraperitoneal dose of 16 
mg./kg. and thus 1/5 as potent as atropine 
in reducing gastric secretion. Its action was 
predominantly upon gastric acidity and less 
upon volume of stomach contents.** This re-, 
sult suggested that amitriptyline might be 
useful in the therapy of peptic ulcer, and in- 
deed, preliminary results from subsequent 
clinical trials appear to confirm this utility. 
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A possible antiulcer action has also been re- 
ported for imipramine.*!*? The site and mode 
of action of this gastrointestinal activity of 
amitriptyline are yet to be elucidated, but 
they may be other than a peripheral anti- 
cholinergic effect. 


H. Metabolism. A _ sensitive analytical 
method has been developed for the detection 
of amitriptyline.** Preliminary results of 
metabolic studies have revealed that amitrip- 
tyline was rapidly absorbed by dogs follow- 
ing ora] administration. In the rabbit, fol- 
lowing intravenous administration, plasma 
levels quickly rose and reached a peak at 30 
minutes and then fell, no drug being detec- 
tible at 15 hours indicating rapid metabo- 
lism. Tissue distribution studies in rabbits 
indicated selective concentrations of amitrip- 
tyline, highest in lung, kidney, brain, spleen 
and heart. Biochemical alteration of ami- 
triptyline by the body occurs by moncde- 
methylation of the side chain nitrogen hy- 
droxylation of the carbons of the central 
seven-membered ring, and glucuronide con- 
jugaton. The metabolic transformations of 
imipramine are similar, but Hermann and 
Pulver** have reported monohydroxylation 
of the benzene rings. 


Discussion 


This review of antidepressant therapy has 
attempted to develop clues to the mode of 
action of the useful drugs. The evidence for 
the basic mechanism of action of the mono- 
amine oxidase inhibtors appears to rather 
closely associate this enzyme inhibition with 
the cause of the clinical antidepressant effect 
and other therapeutic 

With the non-monoamine oxidase inhibi- 
tors there is no reasonable evidence for mode 
of action. Two general possibilities seem 
relevant at the present time. Sigg has pro- 
posed that imipramine exerts its antidepres- 
sant action by sensitization of the central 
nervous system to the actions of adrenergic 
neurohumoral transmitters, especially nor- 
epinephrine.*® He has reasoned that since 
the peripheral pressor action of norepi- 
nephrine is potentiated by imipramine, this 
action may occur at the critical sites in the 
brain. This would parsimoniously tend to 
ascribe a rather similar basic mechanism for 
the two groups of antidepressants, but there 
is little work that establishes norepinephrine 


as a central neurohumoral transmitter or as 
having antidepressant actions on brain. 
However, it is possible that future work may 
demonstrate an antidepressant acton of imi- 
pramine and/or amitriptyline based upon 
central adrenergic sensitization. 

Another hypothesis for the antidepressant 
action of amitriptyline and imipramine could 
be based upon the following facts. Both of 
these agents exert depressant effects on EEG 
and behavior in many preparations though 
they are less powerful than the phenothia- 
zines in this respect. If there are hyperac- 
tive neural mechanisms involved in the basis 
of clinical depression, and anxiety and agita- 
tion are present but not readily evident due 


to the specific form of the symptom pattern 


adopted by the patients, then the antidepres- 
sant action of amitriptyline and imipramine 
could result from a highly selective depres- 
sant effect. This explanation might also be 
related to the observation that most active 
monoamine oxidase inhibitors acutely de- 
press behavior and EEG. Devising an experi- ~ 
mental test of this hypothesis is certainly a 
future problem, but there is already sugges- 
tive evidence from the clinical reports of the 
use of a parenteral form of amitriptyline for 
a selective depressant or tranquilizing effect 
as the antidepressant mode of action.*® 


Summary 


1. The major pharmacological actions of 
the monoamine oxidase inhibiting drugs have 
been reviewed and the recent evidence indi- 
cates a close link between the block of en- 
zyme activity and the therapeutic actions in 
man, although not yet a clear causal rela- 
tionship. 


2. The pharmacodynamic actions of ami- 
triptyline, a new antidepressant agent of the 
non-monoamine oxidase inhibitor class have 
been described. They include weak tranquil- 
izing and disruptant actions on the EEG and 
operant behavior, fairly strong anticonvul- 
sant action, weak peripheral atropine-like ac- 
tion, strong antihistaminic property, weak 
antiserotonin effects, some adrenergic block- 
ade, and a gastric antisecretory effect. The 
pattern of metabolism was outlined. 


3. The actions of amitriptyline and imi- 
pramine have been compared and possible 
modes of action have been suggested. 
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Amitriptyline was supplied through the courtesy 
of Dr. E. L. Engelhardt and the preclinical testing 
was performed in the Merck Institute for Therapeu- 
tic Research at West Point, Pennsylvania. 


Amitriptyline is available under the trademark 
Elavil®, chlorpromazine under the trademark Thor- 
azine®), imipramine under the trademark Tofranil®, 
iproniazid under the trademark Marsilid®, diphenyl- 
hydantoin under the trademark Dilantin®, trime- 
thadione under the trademark Tridione®. 
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Objective Evaluation of Antidepressant Therapy by 


Conditional Reflex Technique 


LEO ALEXANDER, M.D.* 


Certain clinical and physiological obser- 
vations in patients suffering from depression 
suggested the interpretation that depres- 
sion may be a State of inhibition resulting 
from supramaximal excitation.'? This hy- 
pothesis was put to a test by means of the 
Pavlovian conditional reflex technique as 
elaborated in Dr. W. Horsley Gantt’s labora- 
tory,** utilizing his method of spacing and 
alternation of differential stimuli. The stim- 
uli and the responses were recorded contin- 
uously on a 5-channel Grass polygraph, as de- 
scribed previously.® The results of our study 
confirmed the hypothesis. It was found*® 
that the capacity to form conditional re- 
flexes was significantly reduced in patients 
suffering from depression. The conditional 
psychogalvanic reflex showed reduction in 
magnitude and delay as well as impair- 
ment of differentiation between the excita- 
tory and inhibitory stimuli, including para- 
doxical reversal of the responses in that in- 
hibitory stimuli evoked greater responses 
than excitatory stimuli. (Pavlov’s Paradox- 
ical-Ultraparadoxical Phase). 

Among a recent series of 40 unselected pa- 
tients suffering from depression, 32 of whom 
showed an inhibitory response pattern, were 
11 who showed differentiation ratios less 
than 1; seven of these were paradoxical (dif- 
ferentiation ratios between 0.99 and 0.4; four 
were ultraparadoxical (differentiation ratios 
below 0.4) ; four showed equivalent reactions 
with equal responses to the inhibitory and 
the excitatory stimuli. We also found para- 
doxical reversal of the electrocerebral alert- 
ing response in depression, in that hyper- 
synchrony occurred instead of the usual de- 
synchronization.*® Gluck and Rowland’® con- 
firmed the interpretation of evoked hyper- 
synchrony as a manifestation of inhibition. 
By introducing the inhibitory effects of de- 
lay and of a differentiated conditional stimu- 
lus, they were able to evoke hypersynchro- 


*From the Department of Psychiatry, Tufts Uni- 
versity School of Medicine, and the Neurobiologic 
Unit, Division of Psychiatric Research, Boston State 
Hospital. 


nous responses at exactly those phases of 
the responses at which inhibition was to be 
expected in the light of Pavlov’s findings 
with the salivary response, 

Absence or marked diminution of the pos- 
itive conditional psychogalvanic reflex, with 
reduced differentiation between or paradoxi- 
cal reversal of the responses to the excita- 
tory and inhibitory stimuli, can be consid- 
ered as an objective positive diagnostic sign 
of depression, provided the patient is not 
suffering from organic or toxic disturbance 
of the nervous system, or from chronic schiz- 
ophrenia in which similar inhibitory phe- 
nomena may be observed.*'® By contrast, 
neurotic anxiety states showed enhanced re- 
sponses with poor differentiation and other 
excitatory generalization phenomena. Acute 
schizophrenic reactions, however, were found 
to be associated with marked, precise re- 
sponses with better than average differen- 
tiation between excitatory and inhibitory 
stimuli. While abolition or marked impair- 
ment of the positive conditional psychogal- 
vanic reflex constitutes objective confirma- 
tion of a diagnosis of depression, preserva- 
tion of the reflex does not exclude this diag- 
nosis, especially in the case of psychasthenic- 
anhedonic depressions and in the case of 
acute situational depressive reactions. In 
many patients with psychasthenic-anhedonic 
depression there is a good deal of coexisting 
anxiety which may preserve or enhance this 
reflex response. In acute situational de- 
pressive reactions, the adaptive capacity of 
the patient may be unimpaired, hence the 
preservation of normal capacity for differen- 
tiation. Particularly in this clinical area, 
the test holds promise for usefulness in dif- 
ferential diagnosis, namely, in the distinc- 
tion between crisis reactions, “people in 
crisis,” as differentiated from actual de- 
pressive illnesses. These and other differen- 
tial diagnostic aspects of the test will be 
reported elsewhere. 

I have found the test clinically useful in 
the differential diagnosis between depres- 
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sive somatization reactions in the form of 
pain, and physical pain states.*'° Patients 
suffering from psychalgic states incidental 
to depressive illnesses showed marked inhi- 
bition or abolition of the conditional PGR, as 
is characteristic of depressive states. Spon- 
taneous PGR fluctuations, if present at all, 
also tended to be minimal. By contrast, pa- 
tients suffering from physical pain showed 
marked spontaneous fluctuations of skin re- 
sistance corresponding to the waxing and 
waning of the physical pain, while the re- 
sponses to the positive conditional stimuli 
remained uninhibited. Since the state of 
conditionability appears to be an objective 
parameter of depressive states, it is of inter- 
est to investigate its alteration concomitant 
with treatment. 


Material and Method 


The present study is based on 133 de- 
pressed patients whose conditional reflex re- 
sponses were studied before and after ad- 
ministration of antidepressant therapy. Pa- 
tients treated with electroconvulsive therapy 
were retested immediately after the com- 
pletion of the electroshock series, and again 
at the time when optimal treatment benefits 
were established, after clearing of treatment- 
induced confusion,:on the average 48 days 
after the last treatment. Patients treated 
with drugs were retested one hour after ad- 
ministration of the first test dose of the 
drug, and/or at the time of establishment 
of a clear-cut treatment result, either suc- 
cess or failure. In the case of the amine ox- 
idase inhibitors, only the latter retest was 
used, while for the other drugs both the im- 
mediate response and the long-term effect 
were investigated. 

The technique of the test is quite simple. 
After abolition of the orienting responses, a 
conditional reflex was established, according 
to the classical Pavlovian method, by pairing 
one of two tones with an electric shock to 
the tip of a finger during the fifth second 
of the sounding of the tone, while another 
tone, which was never so reinforced, was 
presented in regular alternation with the re- 
inforced tone at one-minute intervals. For 
the purpose of quantitative comparison, only 
the psychogalvanic responses were utilized 
because they are easily and accurately meas- 
urable, and hence lend themselves readily 


to quantitative analysis. The well-known in- 
herent difficulties encountered in attempting 
to analyze the electrocerebral alerting re- 
sponses by quantitative methods prevented 
utilization of this portion of our data for this 
purpose. 

Whenever an evoked psychogalvanic reflex 
response occurred, it was sharply defined 
and came within about 1.5-2.5 seconds after 
the beginning of the unconditional stimuli 
and within 2-3 seconds after the onset of the 
conditional stimuli. It consisted of an easily 
distinguishable drop in skin resistance, meas- 
ured in ohms. Thus, the reaction to the ex- 
citatory tone and its overlapping shock stim- 
ulus consisted usually of two deflections: the 
first to the tone, classified as the excitatory 
or positive conditional response (CR+ ); the 
other to the shock, classified as the uncondi- 
tional response (UR) (Figure 1). The re- 
sponse to the never-reinforced, that is the 
inhibitory tone, was called the inhibitory 
conditional response (CR—). Im cases of 
perfect differentiation, such a response was 
absent and counted as zero. When response 
to the inhibitory tone occurred, this was usu- 
ally a response to the on effect, i.e., to the 
first second of the sounding of the tone, ap- 
pearing about two seconds after the start 
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Figure 1. Female, age 27, suffering from schizo- 
affective disorder. Polygraphic recording illustrat- 
ing the psychogalvanic reflex responses to the fourth 
presentation of the excitatory (reinforced) tone and 
its overlapping shock stimulus. (EEG = electroen- 
cephalogram; EKG = electrocardiogram; S = sig- 
nals (the thick black line denotes the sounding of 
the tone, the elevation of the base line of the signal 
channel denotes the shock stimulus to the index 
finger); R = respiration; PGR = psychogalvanic re- 


flex.) Note conditional PGR response to the excita-. 


tory (reinforced) tone (CR-+), consisting of a drop 
in skin resistance of 4000 ohms beginning 2 sec- 
onds after the onset of the tone and unconditional 
PGR response to shock (UR), measuring 7200 ohms, 
beginning 1.5 seconds after the onset of the shock. 
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of the sounding of the tone, classified as 
CR— (Figure 2). This was sometimes fol- 
lowed by an additional response to the fifth 
second of the tone, occurring about one sec- 
ond after termination of the tone (Figure 3), 
classified as a generalized time reflex (GTR), 
since it is obviously a generalization effect 
by means of a time reflex patterned after the 
excitatory tone and its overlapping uncon- 
ditional stimulus.*® 

These four psychogalvanic reflex responses 
were measured in ohms as the change in skin 
resistance for each pair of presentations of 
the tones for all patients before treatment 
and after treatment. Averages for the re- 
sponses in each of these four categories 
were calculated in ohms for each condition- 
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Figure 2. Female, age 27, suffering from schizo- 
affective disorder. Polygraphic recording illustrat- 
ing the psychogalvanic reflex response to the fourth 
presentation of the inhibitory (non-reinforced) tone 
(CR—) consisting of a drop in skin resistance of 
2000 ohms beginning 2 seconds after the onset of 
the tone. 
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Figure 3. Male, age 24, suffering from psychoneu- 
rosis, phobic reaction with obsessive features. Poly- 
graphic recording illustrating a psychogalvanic re- 
flex response to the inhibitory tone (CR—) occur- 
ring 2 seconds after the onset of the tone and an 
additional psychogalvanic reflex response beginning 
0.8 seconds after the end of the tone interpreted as 
a generalized time reflex (GTR) patterned after the 
response to the excitatory tone and its reinforcing 

stimulus (compare Fig. 1). 


Figure 4. Key to bar graphs shown in subsequent 
figures. 


ing session which uniformly consisted of 12 
pairs of presentations, The bar graphs in- 
cluded in this paper represent the averages 
computed for each conditioning session. The 
key to these bar graphs is shown in Figure 4. 


Effect of Electroconvulsive Treatment 
Thirteen patients were studied after elec- 
troshock therapy." There were eight psy- 
chotic depressions, four neurotic depressions, 
and one schizoaffective reaction in this 
group. On pretreatment examination, nine 
of these showed PGR responses to the ex- 
citatory tone which were less than 2000 
ohms and hence belonged to the group which 
we classified as inhibitory types. In two of 
these nine patients, the response was ultra- 
paradoxical in that the differentiation ratio 
was less than 0.4, namely, 0.28 and 0.37. 
All nine patients were suffering from depres- 
sive illnesses. There were eight psychotic 
depressions and one neurotic depression in 
the group. All of them recovered following 
treatment, four fully and five socially. When 
tested three and one-half hours to six days 
after the last shock treatment, the capacity 
to form conditional reflexes was completely 
abolished. Subsequently, enhanced but poorly 
differentiated activity came to the fore. Ul- 
timately, when retested at the time at which 
optimal treatment benefits were established 
after clearing of the treatment-induced con- 
fusion (13 to 114 days after the last treat- 
ment, the average being 48 days), there was 
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TABLE I 
Electroconvulsive Treatment 
Inhibitory Subjects 
N=9§ 
PGR Averages in Ohms One-tail 
Before After Chi-square 
ECT ECT . Test 

CR— 303 973 | 
CR+ 439 1648 .008 
Ratio 1.08 2.03 .063 
UR 2022 53895 .145 
GTR 68 23% 


a significant increase in the responses to the 
excitatory signal (Figure 5) from an aver- 
age of 489 to an average of 1648 ohms (Ta- 
ble I, p= .008). The expected correspond- 
ing improvement of the differentiation ratio 
was suggestive only; it improved from 1.08 
to 2.03 (p—.063). This is due to the fact 
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Figure 5. Female, age 53, suffering from depres- 
sive reaction, psychotic, agitated, involutional (Is- 
sue: anticipated loss). Twenty electroshock treat- 
ments were administered between January 12, 1959 
and February 23, 1959, resulting in full recovery. 
The bar graphs illustrate the conditional psycho- 
galvanic reflex pattern before and after successful 
electroshock therapy. Note increase in psychogal- 
vanic reflex responses to the excitatory conditional 
stimulus and decrease of those to the inhibitory 
stimulus, resulting in improved differentiation be- 
tween responses to excitatory and inhibitory stimu- 
lus. The unconditional response was increased also. 
The generalized time reflex was abolished after elec- 
troshock therapy. 


that the responses to the inhibitory signal 
sometimes increased also, although not to a 
significant degree (from an average of 303 
to an average of 973 ohms, p= .227, Ta- 
ble I). It is of particular interest, however, 
that the two patients whose responses had 
been ultraparadoxical before treatment 
showed a normal type of differentiation af- 
ter treatment with differentiation ratio val- 
ues of 1.33 and 2.44 respectively. The in- 
crease in positive conditional reflexes asso- 
ciated with a trend toward improvement in 
differentiation confirms the findings of Gell- 
horn'® who showed that electroshock as well 
as insulin coma may bring about recovery 
of inhibited conditional reactions. He sug- 
gests as a possible reason for this phenom- 
enon that these treatments increase the hy- 
pothalamic discharges to the cortex and thus 
may make subliminal cortical processes su- 
praliminal. 


The group of patients with pretreatment 
responses other than inhibitory (N= 4) is 
yet too small for evaluation. All psychotic 
depressions in our case material fell into the 
inhibitory group. 


Effect of Meprobamate and 
Benactyzine in Combination 


This test group comprised 39 subjects. 
Meprobamate and benactyzine in combina- 
tion improved differentiation markedly, the 
differentiation ratio (Table II) rising from 
3.63 to 12.80 (p= .006). This significant 
improvement in differentiation was accom- 
plished largely by decrease of the responses 
to the inhibitory stimuli (p— .046, Table 
II). There also was a reduction in the gen- 
eralized time reflex to the inhibitory tone in 
the majority of the cases. This was signifi- 
cant for the group of subjects with excita- 
tory and average pretreatment test pattern 
(p= .038), but only suggestive when all 
cases were included (p= .084, Table II). 
Changes in the magnitude of the psychogal- 
vanic responses to the excitatory signal were 
insignificant (p— .872, Table II). 

The significant improvement in differenti- 
ation characteristic for the effect of mepro- 
bamate and benactyzine in combination is, 
of course, the more impressive the more ab- 
normal responses were prior to treatment. 
Figure 6 shows the pretreatment and post- 
treatment responses of the only patient in 
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PRE-TREATMENT 
23 SEPT. 58 


IMPROVED: OCT. 58 
SOCIAL RECOVERY: 29 OCT 58 
FULL RECOVERY: 3 DEC.58 
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Figure 6. Female, age 67, suffering from depres- 
sive reaction, psychasthenic type, psychotic border- 
line. Treatment with meprobamate-benactyzine com- 
bination from September 29, 1958 to December 21, 
1958. Dosage 1600 mg. meprobamate and 4 mg. 
benactyzine q.d., gradually reduced to 400 mg. 
meprobamate and 1 mg. benactyzine q.d. at time of 
retest. Note ultraparadoxical pre-treatment test 
pattern in that responses to the inhibitory stimulus 
greatly exceed those to the excitatory stimulus. 
Note change to normal relationship between these 
responses after five weeks of treatment, concurrent 
with clinical recovery. 


this group whose pretreatment responses 
were ultraparadoxical (differentiation ra- 
tio — 0.34). Five weeks later, following re- 
covery on this medication, the relationship 
of the responses was normal, the differenti- 
ation ratio having risen to 3.31. 


Effect of Amine Oxidase Inhibitors 

Fifteen patients were tested before and 
after treatment with amine oxidase inhibi- 
tors.* Drugs used were iproniazid (eight 
cases), isocarboxazid, an analogue of ipro- 
niazid (three cases), and nialamide (four 
cases). 

The times chosen for the post-treatment 
retests were those at which emergence of 
clinical signs of response to the drug ap- 
peared, or when treatment failure was estab- 
lished. Only those patients were included in 


TABLE II 
Meprobamate and Benactyzine in 
Combination 
N = 39 
PGR Averages in Ohms Two-tail 
Before After Chi-square 
Drug Drug Test 
CR— 1272 938 .046 
CR+ 2925 2783 .872 
Ratio 3.63 12.80 .006 
UR 6010 4424 .330 
GTR 303 186 .084 
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this analysis in whom a clear-cut treatment 
result was achieved, either success (eleven 
cases: five, full recovery; six, social recov- 
ery) or failure (four cases: two improved 
short of social recovery; two unimproved). 
These retest times ranged from 20 to 284 
days, the average being 70 days. Earlier 
retests were carried out from the sixteenth 
day onward in order to study the timing and 
gradual evolution of the change in condi- 
tional reflex activity, its relation to dosage, 
duration of its administration and clinical 
status of the patient. These will be referred 
to below. 

Marked diminution of psychogalvanic re- 
flex activity was an equally striking feature 
of the post-treatment pattern in all three sub- 
groups classified by pretreatment test pat- 
tern (excitatory, average and inhibitory). 
Statistical analysis of the changes evident 
at the time of establishment of a clear-cut 
treatment result after treatment with amine 
oxidase inhibitors showed a significant quan- 
titative reduction of responses to the in- 
hibitory and excitatory conditional stimuli 
(p = .008), as well as reduction of the re- 
sponses to the unconditional stimuli in the 
majority of the cases (p= .058) without 
significant change in the differentiation be- 
tween excitatory and inhibitory stimuli 
(p = .608, Table III). There was no signifi- 
cant change of the generalized time reflex. 
The three different drugs used all contrib- 
uted equally to these results, the general 
quantitative reduction in the magnitude of 
responses being a characteristic of the ac- 
tion of all of them, although they are not 
entirely equivalent in terms of dosage and 
time required. 

It is of interest that full or social recovery 
on treatment with amine oxidase inhibitors 
is consistent with marked reduction in re- 
sponsiveness of the conditional psychogal- 
vanic reflex, irrespective of whether or not 
this reflex was already inhibited before treat- 
ment. Figure 7 illustrates this further re- 
duction of responses in a patient whose pre- 
treatment test pattern was markedly inhibi- 
tory with poor differentiation between the 
responses to the excitatory and to the inhib- 
itory stimuli, Figure 8 illustrates the re- 


duction of the responses in a patient whose 
pretreatment test pattern was not inhibitory 
and whose differentiation between excitatory 
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TABLE III 
Amine Oxidase Inhibitors 
(Iproniazid, Isocarboxazid, Nialamide ) 


N= 15 

PGR Averages in Ohms Two-tail 

Before After Chi-square 

Drug Drug Test 

P 

CR— 1254 986 .008 
CR+ 2974 2108 .008 
Ratio 4.17 2.07 .608 
UR 5126 3484 .058 
GTR 293 144 .266 


and inhibitory stimuli had been better than 
average. The post-treatment test, done at 
the time of consolidation of social recovery 
(which has remained sustained), shows the 
conditional psychogalvanic responses prac- 
tically abolished and the unconditional re- 
sponses greatly reduced in intensity. 

The evolution of the change parallels that 
of the clinical result, and is related to dosage 
and to duration of its administration.** 


While marked diminution of the psycho- 
galvanic reflex response appears closely 
linked with successful clinical result, a mod- 
erate degree of diminution of the reflex may 
precede clinical improvement in the same 
manner as the less readily quantifiable in- 
crease in tendon reflexes and thus be an in- 
dicator that clinical results are obtainable. 
The therapeutic result may then be accel- 
erated by raising the dosage (Figure 9), or 
initiated thereby if diminution in conditional 
psychogalvanic reflex responses had not been 
forthcoming before. However, the gradual 
cumulative effect of the drug itself without 
raising the dosage may be counted upon to 
bring about improvement in the course of 
time in less treatment-resistant patients, and 
this also reflects itself in the psychogalvanic 
reflex responses. Absence of change of psy- 
chogalvanic reflex responsiveness may be a 
helpful indicator of inadequacy of the initial 
dosage. 

Conversely, when prolonged treatment with 
an adequate dose of an amine oxidase inhibi- 
tor is associated with maximal reduction in 
psychogalvanic reflex responsiveness, but 
clinical improvement fails to materialize, it 
may be taken as an indication that the pa- 
tient is not likely to improve with continued 
administration or increase in dosage. 

These observations are applicable for test- 
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Figure 7. Female, age 46, suffering from depres- 
sive reaction with anxiety, neurotic, psychasthenic, 
chronic (Issue: weakness—envy). Iproniazid treat- 
ment January 1958 to June 1958. Note marked re- 
duction of psychogalvanic reflex responses at the 
time of social recovery on iproniazid therapy. Dos- 
age 150 mg. daily at the time of the retest. 
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Figure 8. Female, age 64, suffreing from depres- 
sive reaction, neurotic, psychasthenic, chronic-recur- 
rent (Issue: weakness—physical inadequacy ). Treat- 
ment with isocarboxazid November 24th, 1958 to 
November 18th, 1959. Note marked reduction of psy- 
chogalvanic reflex responses two days after social 
recovery on isocarboxazid. Dosage 20 mg. daily at 
the time of the retest, 30 mg. daily until two days 
before the retest. 


ing adequacy of dosage with amine oxidase 
inhibitors. Such an objectively quantifiable 
test for the effectiveness of dosage is highly 
desirable in this group of drugs because of 
the wide range of effective dosage and the 
wide range of duration of administration 
necessary to produce a successful result.*® 


Effect of Chlorprothixen 

This drug brought about a marked reduc- 
tion in conditional PGR responses to the in- 
hibitory and the excitatory stimuli in all but 
one of the seven patients studied. Responses 
to the unconditional stimuli were reduced in 
five of the seven patients. The differentia- 
tion ratio was reduced in six of the seven. 
patients in contrast to the amine oxidase 
inhibitors where it remained unchanged. The 
generalized time reflex was reduced in all 
five patients in whom this response had been 
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Figure 9. Female, age 76, suffering from depres- 
sive reaction, manic-depressive, recurrent, psychotic 
(Issue: guilt, shame). Treatment with isocarbox- 
azid January 15, 1959 to December 10, 1959. Note 
moderate reduction of psychogalvanic refiex re- 
sponses prior to clinical improvement, ten days 
after tendon reexes became hyperactive, on isocar- 
boxazid, 30 mg. daily. Also note the marked re- 
ducticn in psychogalvanic reflex responses after 
full recovery following raising of the dose to 60 mg. 


daily. 


present before. The striking effects of this 
drug, associated with antidepressant and 
anxiety-relieving action were, however, in 
two of the seven patients studied, associated 
with neurocirculatory side effects which ren- 
der this drug clinically impractical. 


Effect of Imipramine 

In the seventeen patients tested with this 
drug, the response patterns appeared to fall 
into two distinct groups, dependent upon 
treatment result. In all but two of the ten 
patients who failed to respond to this ther- 
apy, the post-treatment conditional responses 
were increased in magnitude. In all but one 
of the seven patients whose treatment re- 
sulted in recovery, the conditional responses 
decreased in magnitude in the course of 
treatment. Treatment success was predict- 
able by means of retest one hour after the 
first test dose of 75 mg. p.o., since in all of 
the seven patients who recovered on this 
therapy decrease of the conditional responses 
manifested itself on that occasion. 

The difference between treatment suc- 
cesses and failures with regard to the effect 
of the drug on conditional psychogalvanic 
responses may reflect critical levels of dos- 
age requirements. The successfully treated 
patient (Figure 10) showed a decrease in 
responses and dedifferentiation after the 
first test dose of 75 mg. p.o. On this occa- 


sion, the differentiation ratio declined from 
1.90 to 1.00. On continuous medication of 
150 mg. q.d., full recovery supervened sev- 
enty days later. When retested at this time, 
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it was seen that the responses had remained 
low, but the differentiation ratio had im- 
proved to 3.69. 

By contrast, the unsuccessfully treated pa- 
tient whose test responses are illustrated in 
Figure 11 showed an increase in responses, 
particularly of the GTR (denoting anxiety), 
without significant change in differentiation 
ratio (2.94 to 2.69) one hour after the first 
test dose of 75 mg. p.o. was administered. 
When treatment had failed, after three and 
one-half months on a dose of 100 mg. q.d., 
retest revealed that the responses had in- 
creased further (including the generalized 
time reflex) along with a decline of the dif- 
ferentiation ratio to 1.28 (Figure 11). 

In view of the findings emerging from this 
study, implying that increase of responses 
combined with dedifferentiation may reflect 
inadequate dosage, I have recently raised the 
dosage in the patient illustrated in Figure 11 
to 150 mg. q.d. She has since shown signs 
of improvement (still short of social recov- 
ery, however) concurrent with reduction of 
her galvanic skin responses, 


Effect of Amitriptyline 

Forty-two patients were studied before 
and one hour after the administration of 
amitriptyline, 50 mg. p.o. Seventeen of these 
patients were also studied after prolonged 
therapy with this drug. This drug produced 
a significant reduction in the conditional psy- 
chogalvanic responses, with a suggestive in- 
crease of the differentiation ratio (Table 
IV). Decrease of the responses to the in- 
hibitory stimuli and decrease of the general- 
ized time reflex were significant at better 
than the .01 level of confidence, while de- 
crease of the responses to the excitatory 
stimuli and to the unconditional stimuli were 
significant at better than the .05 level of 
confidence. Increase in the differentiation 
ratio was suggestive only (p= .15, Table 
IV). The outcome of the one-hour post-drug 
retest did not differentiate between the 22 
patients in this group who recovered, and 
the 14 who did not recover (the outcome of 
the remainder is undecided at this time). 
There was evidence of cumulative effect in 
that there was further decrease in the re- 
sponses after prolonged administration. This 
was significant for the responses to the in- 
hibitory stimuli (p= .04). The change in 
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the differentiation ratio, however, which had 
been suggestive for the one-hour post-drug 
retest, became definitely insignificant after 
prolonged administration when compared to 
the pre-drug test (p= .227). Figure 12 il- 
lustrates a typical patient with an inhibitory 
pretreatment response pattern. One hour 
after the administration of amitriptyline, 50 
mg. p.o., conditional responses were reduced, 
with improved differentiation, the differen- 
tiation ratio rising from 1.28 to 2.77. The 
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Figure 10. Female, age 57, suffering from depres- 
sive reaction, psychotic, involutional, psychasthenic- 
anhedonie (Issue: loss, weakness, envy). Treatment 
with imipramine May 21, 1959 to April 11, 1960. 
Note reduction in psychogalvanic reflex responses 
one hour after first test dose and after successful 
treatment with imipramine. 
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Figure 11. Female, age 38, suffering from depres- 
sive reaction, psychotic, manic-depressive type, with 
hypochondriasis and psychalgia (Issue: Loss). 


Treatment with imipramine July 20, 1959 to present. 
Note increase in psychogalvanic reflex responses 
one hour after first test dose and after treatment 
failure on imipramine. 
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unconditional response was likewise reduced. 
Four days after the achievement of social 
recovery, forty-eight days after the begin- 
ning of therapy, all responses were greatly 
reduced and the differentiation ratio had re- 
turned to 1.0. 


Discussion and Summary 


None of the drugs studied imitated the 
2-phase effect of electroshock therapy which 
produces extinction of conditional reflex ac- 
tivity during the immediate post-treatment 
phase, followed during the recovery phase 
by a consistently significant increase of the 
positive conditional psychogalvanic reflex, 
with a trend toward improved differentiation 
in patients with inhibitory pretreatment re- 
sponse pattern. The drugs either changed 
the differentiation, or the magnitude of re- 
sponses, or both. In those drugs which 
showed a 2-phase pattern of cumulative ef- 
fect, the initial or mild effect tended to be 
associated with improved differentiation 
(disinhibition of differentiation) (see Fig- 
ures 9, 11, 12), while the late effects were 
reduced responses without change of or with 
reduced differentiation. This was the re- 
verse of the sequence observed in electro- 
shock therapy. 


Meprobamate and benactyzine in combina- 
tion improved differentiation largely by de- 
creasing the responses to the inhibitory stim- 
uli. The amine oxidase inhibitors (ipronia- 
zid, nialamide and isocarboxazid) , as well as 
a number of other newer antidepressants, 
namely, chlorprothixen, imipramine, and 
amitriptyline, brought about marked and 
consistent decrease of the conditional psy- 
chogalvanic responses without significantly 
altering differentiation between the excita- 
tory and inhibitory signals. While for ami- 
triptyline and chlorprothixen, this decrease 
in magnitude of responses was general and 


TABLE IV 
Amitriptyline 
N = 42 


PGR Responses After Drug as Compared 
to Before Drug 
N Down NEven NUp x2 P 


CR— 31 0 11 9.52 <.01 
CR+ 28 0 14 4.67 <.05 
Ratio 16 0 26 2.38 15 
UR 28 0 14 4.67 <.05 
GTR 31 2 9 12.10 <.0L 
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. Figure 12. Male, age 49, suffering from depres- 


sive reaction, neurotic, psychasthenic-anhedonic (Is- 
sue: power). Treatment with amitriptyline January 
20, 1960 to March 16, 1960. Note reduction in psy- 
chogalvanic reflex responses one hour after first 
test dose and after successful treatment with ami- 
triptyline. 


did not discriminate between treatment suc- 
cesses and treatment failures, for the amine 
oxidase inhibitors and for imipramine, de- 
crease of the conditional psychogalvanic re- 
sponses was significantly associated with 
treatment success, absence of such decrease, 
or increase, with treatment failure. For the 
amine oxidase inhibitors, gradual decrease 
in conditional psychogalvanic reflex re- 
sponses paralleled the clinical result and was 
related to dosage and to duration of its ad- 
ministration. This was utilized for testing 
adequacy of dosage with this group of drugs. 
A similar approach appears indicated for the 
regulation of the dosage of imipramine. The 
fact that amitriptyline brought about a sig- 
nificant reduction of the generalized time re- 
flex (GTR, Table IV), in contrast to the 
amine oxidase inhibitors (Table III) and the 
imipramine failures, may be related to the 
clinical observation that this drug tended 
rather generally to relieve anxiety in addi- 
tion to its antidepressant action. It thus 
appears to occupy an intermediate position 
between imipramine, which it most closely 
resembles chemically on the one hand, and 
chlorpromazine’ on the other. The mode of 
action of the inhibiting effect of the newer 
antidepressants (the amine oxidase inhibi- 
tors, imipramine and amitriptyline, on the 
conditional psychogalvanic reflex is obscure. 
It may be related to the autonomic effects of 
these drugs. This is particularly suggestive 
in the case of imipramine which is known to 
have a cholinergic effect in low dosage, and 
an adrenergic effect in large dosage. This 
fits in quite well with the observation that 
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an ineffective dose increases, while an effec- 
tive dosage decreases, the conditional psy- 
chogalvanic reflex. We cannot be entirely 
sure whether we are measuring a central ef- 
fect or a peripheral manifestation of a cen- 
tral effect, but it is conceivable that the drug- 
induced inhibitory effect upon the condi- 
tional psychogalvanic reflex may be obtained 
by blocking the anterior hypothalamus and 
releasing the posterior hypothalamus. 

The discharges from the anterior hypo- 
thalamus to the cortex may thus also be re- 
duced by these drugs, thereby increasing 
the threshold for certain cortical responses, 
including those involved in depressive states. 


433 Marlborough St., Boston 15, Mass. 


Iproniazid is available under the trademark Mar- 
silid®, isocarboxazid under the trademark Marplan, 
nialamide under the trademark Niamid, chlorpro- 
thixen under the trademark Taractan, imipramine 
under the trademark Tofranil®, amitriptyline un- 
der the trademark Elavil®, chlorpromazine under 
the trademark Thorazine®). Deprol®) is a combi- 
nation of meprobamate and benactyzine. 
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Effects of an Antidepressant Drug on Tests of 


Mood and Perception 
ADRIAN M. OSTFELD, M.D.* 


I should like to describe our recent work 
in evaluating the effects of a new antide- 
pressant agent on two newer measures of 
mood. Our purpose was twofold. We wanted 
to assay the psychological effects of the drug 
and, conversely, we wanted to learn more 
about the utility and reliability of the two 
methods of mood assessment. The drug used 
was amitriptyline and the two psychological 
tests were the Clyde Mood Scale and the Ap- 
parent Horizon Test. 

Amitriptyline has been employed as an 
antidepressant because of its close struc- 
tural resemblance to imipramine and the 
similarity of their effects in animal behav- 
ior studies. Dorfman,’ Barsa and Saun- 
ders,’ and Ayd* treated 40, 28, and 130 pa- 
tients respectively with amitriptyline. Most 
of these patients were hospitalized depressed 
schizophrenics, involutional melancholics or 
in the depressed phase of a manic-depressive 
psychosis. The agent was administered by 
mouth in doses of 25 to 75 mg. three times a 
day. Improvement, when it occurred, was 
noted within the first month of treatment. 
Side effects were not prominent and usually 
consisted of dry mouth, blurred vision, and 
giddiness. 

The Clyde Mood Scale is an adjective check 
list.‘ Its 1383 items were selected after study- 
ing other psychiatric rating scales and clini- 
cal reports of the effects of tranquilizers and 
stimulating drugs. Clyde recommends scor- 
ing the scales for six intercorrelated factors. 
These factors or scales were arbitrarily 
named “Friendly,” “Energetic,” Clear-think- 
ing,” “Aggressive,” “Jittery,” and ‘“De- 
pressed.” The “Depressed” scale, with 
which we shall be principally concerned, has 
59 items. The key items are “depressed,” 
“troubled,” “downhearted,” and ‘‘unhappy.” 
This Mood Scale has been employed by us in 
assessing effects on mood of LSD, JB 318 
and atropine.*® 

The term, “apparent horizon,” when used 
here means the estimated eye level under 


* Associate Professor of Preventive Medicine, Uni- 
versity of Illinois College of Medicine. 


standard conditions, There is a kind of in- 
herent validity to the notion that when a 
man is elated, he feels taller. His head is 
held high, his horizon elevated. Conversely, 
when downhearted, he is smaller, “hunched 
up” and his horizon lower. Rosenblatt’ and 
Wapner, et al.* showed that disorders of af- 
fect, either occurring in life or induced in 
the laboratory, were associated with changes 
in the perception of the apparent horizon. 
Krus presented some evidence that affective 
changes produced by psychotropic drugs also 
altered the perception of the apparent hori- 
zon.’ He demonstrated that iproniazid caused 
subjects to overestimate the apparent hori- 
zon and reserpine to underestimate it. 


The apparent horizon apparatus consists 
of a lightproof box with a face of frosted 
glass. Across the middle of this face is a hor- 
izontal black line. The glass face is illumi- 
nated from within by a small light bulb. The 
box is attached to a stand and can be moved 
up and down, The task evaluates the individ- 
ual’s ability to estimate the distance of his 
eyes above the floor. The subject, wearing 
opaque goggles, is placed in a standard chair 
with his head loosely confined in a halter-like 
arrangement. The distance of his eyes above 
the floor is measured. The black line is then 
set at the level of the subject’s eyes and the 
room is darkened. Upon removing the gog- 
gles, the subject sees the black line. His 
task is to direct the experimenter to move 
the line so that it is even with his (the sub- 
ject’s) eyes. The task consists of three such 
trials with the goggles being returned to the 
subject’s eyes between each trial. The final 
score is the mean of the three trial scores. 


Method 


Three sets of experiments were carried 
out. In all experiments, the subjects were 
unaware of the identity of the drug or its 
possible effects. In Experiment 1, the sub- 
jects were ten male medical student aged 21 
to 27 who were veteran participants in drug 
experiments. All were free of bodily illness 
and were functioning well psychologically in 
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a medical school environment. Each subject 
reported to the laboratory in the morning in 
a post-absorptive state. He completed a 
Clyde Mood Scale, and the Apparent Horizon 
task was administered. Then 50 mg. of ami- 
triptyline was taken by mouth. In one hour 
both behavioral measures were repeated. 
This experimental design did not make al- 
lowance for the effects of order on the two 
tests. However, concern about day-to-day 
fluctuations in mood and their possible in- 
fluence on the tests prompted us to do all 
testing within as short a time as possible. 
Experiment 2 was aimed at learning more 
about the relatively long-term effects of 
these agents on mood. Six male medical stu- 
denis and physicians aged 21 to 33 were sub- 
jects. In three, the “control” Mood Scale and 
Apparent Horizon task were administered 
before the drug period, and in three a few 
days after the drug period was completed. 
This was done to eliminate order effects. 
Each drug test was administered during the 
fourth week of a one month period on the 
drug. The dose was 25 mg. three times daily. 
In Experiment 3, sixteen patients with 
neurotic depressions were subjects. None of 
them were hospitalized or socially grossly 
incapacitated; 11 were women, five men. Age 
range was 26 to 56 and all were Caucasian. 


In counterbalanced order these subjects re- 
ceived placebo for one month and amitrip- 
tyline for one month. The dose was 50 mg. 
four times daily. The Clyde Mood Scale and 
Apparent Horizon task were administered 
during the last week of the placebo period 
and during the last week of the drug period. 
Each subject was also questioned on these 
occasions about symptoms and general feel- 
ing state. The Wilcoxon matched-pairs 
signed-ranks test was used for the mood 
scale and paired T test for Apparent Horizon 
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task in determining significance of differ- 
ences. 


Results 


The volunteers in Experiment 1 exhibited 
a significant increase in the estimation of 
the apparent horizon during the drug period 
as compared to their predrug estimates 
(p<.01). The mean increase was 2.4 cm. 
None of the scales of the Clyde Mood Scale 
showed significant changes although in six 
of the ten subjects the “Depressed” scale 
showed a decrease (Table I). They did not 
report any changes in mood or thought. 


The subjects of Experiment 2 exhibited a 
rise in the estimated horizon which averaged 
1.6 cm. The Clyde Mood Scale also showed 
some changes. The “Energetic” scale score 
was decreased in four of the six subjects dur- 
ing the drug period. The “Depressed” scale 
showed no consistent change, being lower in 
three subjects, essentially unchanged in two 
and higher in one. Because of the small 
number involved, no tests of significance 
were done. 


Twelve of the 16 subjects in Experiment 3 
stated that they felt better during the drug 
period as compared to the placebo period. 
By feeling better, they meant an improved 
feeling state, more optimism, and some in- 
crease in energy and interest in surroundings 
and other persons. Two indicated that they 
felt better during the placebo period and 
two could see no difference between the drug 
and placebo periods. There was a significant 
increase in the estimated height of the Ap- 
parent Horizon (p<.01). The mean increase 
for the group was 2.1 cm. Similarly, the 
“Depressed” scale scores fell significantly. 
Changes in the other scale scores were minor 
and not significant. 


TABLE I 
Acute Experiment Chronic Experiment Chronic Experiment 
Volunteers Volunteers Patients 
Scales Predrug Postdrug Predrug Postdrug Predrug Postdrug 
43.3+9.12 42.6+8.23 41.5+7.03 43.2+6.31 38.-+ 8.02 40.4+7.12 
48.1+8.79 46.2+7.71 50.2+6.55 47.6+7.08 44.2+ 8.71 45.8+6.65 
§.2+5.88 43.6+4.95 48.1+5.21 47.0+5.93 46.0+ 7.36 44.8+6.32 
32.6+6.73 51.0+6.32 50.2+4.388 48.7+5.01 47.3+10.18 46.0+5.19 
45.3+4.54 438.6+5.03 43.8+5.83 45.0+5.12 48.7+ 813 46.2+7.41 
46.0+7.31 43.7+6.22 47.2+762 45.1+6.37 57.4+ 9.06 48.2+6.37 


The scores are standardized. 
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In none of the subjects who took the agent 
for a month were there any notable side ef- 
fects. None had to discontinue taking the 
drug because of untoward symptoms. Dry- 
ness of the mouth and slight giddiness were 
reported by two subjects. 

An attempt was made to see if there was 
a significant relationship between mood scale 
score changes and changes in the apparent 
horizon. The subjects in Experiment 3 were 
ranked from 1 to 16 by magnitude of the 
drug-induced decreases in the “Depressed” 
scale scores. They were then ranked from 1 
to 16 by the magnitude of rises in the esti- 
mation of the apparent horizon. A rank or- 
der correlation coefficient between the two 
variables was determined. This correlation 
coefficient equalled .61 and was positive in 
algebraic sign. A significant and positive 
association between the two drug-induced 
changes was demonstrated (p—.01). 


Discussion 


A close parallel between reported general 
improvement in feeling state, “Depressed”’ 
scale score lowering and increases in the 
height of the apparent horizon was demon- 
strated. Both of the quantitative tests ap- 
peared to provide a reliable and semi-objec- 
tive means of assessing the drug-induced 
symptomatic improvement in these patients. 
Their use in studies of other antidepressant 
or antianxiety agents seems warranted. 

One difference in results between the pa- 
tient group in Experiment 3 and the non-pa- 
tient group in Experiment 2 was apparent. 
In the patients, the “Depressed” scale was 
significantly decreased by the drug and in 
the volunteers there was essentially no 
change. 


The “placebo” “Depressed” scale scores of | 


the patient group were distinctly higher than 
the control scores of the non-patient group 
on the same scale. There were, of course, 
many other differences between the two 
groups besides this one. It is not surprising 
that a drug should have an effect on mood 
in subjects with a pathological disturbance 
of mood and no effect on a normal group. 
Many drugs have different effects on ill and 
well patients. Digitalis has little effect on a 
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normal heart in doses that will greatly help 
a failing heart. Ganglionic blocking agents 
lower blood pressure in the hypertensive pa- 
tient in doses which have much less effect 
on normal blood pressure. Clearly, the state 
of the patient at the time the drug is given 
is an important determinant of the effect. 

Finally, it appears that amitriptyline in 
the doses employed here is relatively effec- 
tive in depressed states of neurotic propor- 
tions. Its freedom from severe side effects 
in doses that are therapeutically effective 
seems established in this patient population. 

One final word. This work is not meant 
to suggest that human feeling states can be 
assessed in centimeters or psychiatric diag- 
noses made by adjective check lists. Only 
two simple assumptions underlie these tests: 
1) that perception is modified by mood, and 
2) that persons are aware of changes in the 
intensity of their moods and can report these 
changes. 


Amitriptyline is available under the trademark 

Elavil.®) 
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Psychotherapy and Chemotherapy (Amitriptyline) 
of Anergic States 


PAUL E. FELDMAN, M.D.* 


The title of this paper may be suggestive 
of a dichotomy between psychotherapy and 
chemotherapy in the treatment of some psy- 
chiatric states, This is not my intent; to the 
contrary, one type of approach is essen*:al 
to the success of the other and without inte- 
gration of both modalities into a common 
therapeutic program, either or both forms 
of therapy may be doomed to failure. 

I refer to anergic states rather than to de- 
pressions per se, because in my experience 
there are some types of schizophrenia whose 
symptomatology is such that they more 
properly classify for treatment with anti- 
depressant drugs than they do into a regime 
where the chemotherapeutic efforts are best 
suited for the amelioration of hypersymp- 
tomatology. Certain types of schizophrenia, 
particularly the withdrawn, inactive, seclu- 
sive, regressed, apathetic, morbidly preoccu- 
pied, disinterested and even depressed schiz- 
ophrenics not only seem to respond favor- 
ably to the psychic energizer type of com- 
pound, but respond adversely—as do many 
depressions—to tranquilizer medication. 

I do not mean to imply that, because cer- 
tain types of schizophrenia seem to respond 
to antidepressant medication, their funda- 
mental psychopathology is similar to that of 
true depression. Such a rationalization is 
unnecessary, just as it might be for pre- 
suming a common psychopathology for the 
manic-manic and the excited schizophrenic, 
though both respond well to tranquilizer 
therapy. Many of us in the ’40’s and early 
’50’s did administer electroconvulsive ther- 
apy to both the hyperactive schizophrenic 
and the manic-manic without too much con- 
cern over the fact that these two states did 
not share a common psychopathology. 

Psychodynamically, depression is viewed 
as an internalization of hostile impulses with 
resultant feelings of guilt, depression, etc. 
Freud classically emphasized three factors 
in the psychodynamics of depression: (1) 
The loss of a love object, whether it be a per- 
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son, an ideal, money, etc.; (2) A personality 
structure characterized by emotional ambi- 
valence towards one’s own ego (with ele- 
ments of hostility vying with elements of 
self-love) and with the hostile elements be- 
ing demonstrated in the depression, and (3) 
withdrawal of the libido and introjection 
within the individual hmself. 

The depressive syndrome is of such a na- 
ture that it is conducive of an emotional set- 
ting wherein the individual may atone by 
suffering and eventually be restored to 
health. For this reason, our psychothera- 
peutic regime—the antidepressive regime— 
is so structured as to implement this need 
for suffering and atonement. 

Many clinicians and writers have pointed 
out as the cardinal features of the depression 
such symptoms as psychomotor retardation, 
apprehension, negativism, inertia, decreased 
sexual desire, hallucinations, delusions, hy- 
pochondriasis, weight loss, etc. Obvicusly 
such symptomatology is not the exclusive 
prerogative of the cyclothymic personality: 

I had the good fortune to attend the Mc- 
Gill Conference on Depression in Montreal 
a year or so ago and perhaps my outstanding 
recollection of that meeting was the inabil- 
ity of an international congress of experts to 
agree as to what symptomatology is patho- 
gnomonic of depression. 

From a psychotherapeutic standpoint, the 
depressions and the anergic schizophrenics 
present a common challenge—their inaccess- 
ibility to psychotherapeutic overtures. This, 
to some extent, accounts for the enthusias- 
tic reception accorded to the somatic mo- 
dalities in the treatment of these states. The 
use of electroconvulsive therapy, insulin 
coma therapy, or one of the other somatic 
modalities does not make mandatory for 
their success, the active participation of the 
patient, and these modalities were thus 
suited for use in the treatment of the with- 
drawn, apathetic, disinterested, inaccessible, 
negativistic patient. 

When the somatic modality had produced 
a therapeutic effect and promoted a change 
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in the patient in the direction of increased 
coparticipation, accessibility, interest in en- 
vironment, etc., we could then add to the 
regime the potentialities of a well-planned 
and integrated psychotherapeutic program. 

Electroconvulsive therapy and _ insulin 
coma therapy served their purpose well and 
they are now being supplanted only because 
we have been provided with other modalities 
—chemotherapeutic ones—for inducing re- 
activation of the patient. 

Despite claims for specificity, I question 
whether our new psychotropic agents, 
whether they be tranquilizer or energizer, 
have real specificity insofar as their effect 
on the basic underlying psychopathology is 
concerned. Rather, irrespective of the un- 
derlying psychopathology, these drugs ap- 
pear capable of altering or ameliorating cer- 
tain symptoms. 

Our experience has been that the tranquil- 
izers can ameliorate over-activity, whether 
it be generated by a schizophrenic or manic 
process, In a similar sense, the energizers 
appear to be potent in re-endowing anergic 
individuals, stemming from a depressive or a 
schizophrenic process. 

That the psychic energizers have been ef- 
fective in the treatment of depression is well 
attested to in the current literature. Not as 
commonly recognized or accepted, however, 
is that these same drugs are also effective in 
the treatment of certain schizophrenic states. 
To many of the schizophrenics, their de- 
tachment from their environment is of such 
a malignant degree that they are inap- 
proachable psychotherapeutically. It is in 
the re-establishment of this very basic at- 
tachment to the environment that the en- 
ergizer compounds appear to have merit. 

Some critics of this concept have argued 
that those schizophrenics who do respond to 
energizers may have been improperly diag- 
nosed or had “a depressive overlay.”’ Such 
arguments, however, pay lip service to the 
concept that these drugs act upon the un- 
derlying process and have specificity in this 
respect. It is incontestable, however, that 
not only the depressions but some types of 
schizophrenia as well show desirable changes 
following use of energizers. 

Most noteworthy in the response of the 
anergic schizophrenic to energizer therapy 
has been an elevation of mood, renewed in- 


terest in the environment, increased avail- 
ability of energy for interacting with the 
environment and, as a consequence of all 
of this, the conversion of the patient to a 
state wherein psychotherapy in its varied 
forms becomes feasible. 


One of the important developments in the 
current era of chemotherapy has been a clar- 
ification of the great importance of the va- 
rious parameters of therapy. Psychosocial, 
personal, clinical, therapeutic and other fac- 
tors in the total milieu are receiving more 
and more attention. Today it would be con- 
sidered naive to presume that the simple 
administration of a drug, without its inte- 
gration into a total treatment program, 
would be very effective. 

That we are meeting with success in the 
use of the new chemotherapeutic agents, and 
perhaps a superior form of success, is evi- 
dent from the gradual but definite abandon- 
ment of electroconvulsive therapy and insu- 
lin coma therapy. This is at present a na- 
tionwide phenomena, At the Topeka State 
Hospital, which has a 1,000 patient census, 
we have maintained accurate and complete 
records on the use of all therapeutic modal- 
ities. Figure 1 depicts the fate of the two 
major somatic modalities and its relation- 
ship to the introduction of the psychophar- 
macotherapeutic agents. 

The initial drop in the incidence of use of 
electroconvulsive therapy and insulin coma 
therapy coincides with the introduction of 
the tranquilizers: The decrement of the in- 
sulin curve is continuous and progressive. 


The final abandonment of this form of ther- 


apy appears more precipitous than it might 
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have been and was prompted by an admin- 
istrative directive. 

The electroconvulsive therapy curve, after 
an initial drop coinciding with the introduc- 
tion of the tranquilizers, reached a plateau 
which was then maintained because of its 
continued (but curtailed) use in some schiz- 
ophrenics and in the depressions. A second 
drop ensued when the psychic energizers 
were introduced. I am not predicting as yet 
a complete abandonment of electroshock, but 
certainly a drastic curtailment of its use has 
already occurred and appears to be in the 
process of continuing. 

The developments in the field of antide- 
pressive pharmacology are reminiscent of 
those that occurred just a few years ago 
with phenothiazine tranquilizers in that, in 
both instances, a number of analogs were 
developed. In the case of the antidepres- 
sants, the hydrazine analogs of iproniazid 
displayed distinct activity of a desirable na- 
ture, and sometimes degree, but this was 
marred at times by excessive toxicity. 

The development of imipramine was a ma- 
jor break-through in antidepressive pharma- 
cology and this compound had fewer of the 


undesirable features of the hydrazine com- 


pounds, I consider it a superior antidepres- 
sant but of late we have witnessed a peculiar, 
toxic incompatibility between it and the 
monoamine oxidase inhibitors. 

My interest in amitriptyline stemmed from 
the fact that it represented a further manip- 
ulation of the phenothiazine ring in a di- 
rection similar to that utilized in developing 
imipramine (Fig. 2). In addition to the 
double carbon substitution for the sulphur, 
amitriptyline has a carbon substitution for 
the nitrogen. 

We have to date tested amitriptyline in 
195 patients, all of whom were screened to 
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eliminate hypersymptom patients from this 
study report. Without exception, each of 
the patients in the study received amitrip- 
tyline as only one part of a total treatment 
program. In those instances where patient- 
response made it feasible, the psychothera- 
peutic program was enlarged in keeping with 
the patients’ needs and capabilities. 

The test group is almost equally divided 
by sex. The schizophrenic group (112 pa- 
tients) had an average age of 33 years and 
an average chronicity of illness of 10 years. 
The depressed group (83 patients) had an 
average age of 41 years and an average 
chronicity of illness of one year. 

The total group was treated for an aver- 
age of 97 days with amitriptyline. Before, 
during and after the course of chemother- 
apy, a complete battery of laboratory tests 
were performed, These included renal, he- 
patic and hemopoietic profiles. 

A variety of maximum dosage levels were 
used. Figure 3 indicates that, in this study, 
greatest therapeutic efficacy was obtained at 
dosages between 150-200 mg./day. Responses 
at dosages of 225-250 mg./day also appear to 
be effective, but do not seem to possess any 
advantage over the lesser dosages. 

The entire test group, consisting of both 
true depressions and anergic schizophrenies, 
showed significant improvement in 53% of 
the trials. By diagnostic categories, 46% 
of the schizophrenics and 72% of the depres- 
sives showed a favorable response. 

Table 1 indicates the changes in the spe- 
cific criteria of evaluation upon which over- 
all improvement is based. These criteria are 


EFFECTIVENESS OF AMITRIPTYLINE 
BY DOSAGE LEVELS 


% OF PATIENTS SIGNIFICANTLY IMPROVED 


T 
125 150 175 200 225 250 
TOTAL DAILY DOSAGE IN MG 


Figure 3. 


| 


30 DISEASES OF THE NERVOUS SYSTEM 


listed in an order of diminishing efficacy of 
response to amitriptyline. Quite clearly, the 
results suggest that amitriptyline has an 
energizer profile, and in keeping with this 
is quite effective in producing desirable 
changes in such symptomatology as anergia, 
tension, interest in environment, etc. Like 
other antidepressant drugs, the response of 
delusions and hallucinations, etc., to amitrip- 
tyline is disappointing. 

Compared to other energizer compounds, 
particularly the hydrazines, amitriptyline 
appears to be relatively nontoxic. The lab- 
oratory reports for the most part remained 
within normal limits. Occasionally, abnor- 
mal readings were reported, but these ap- 
peared only sporadically and were not re- 
lated to any clinical findings. 

Table 2 indicates the incidence and type 
of side effects. Occasionally, exacerbation 
of hallucinations and delusions occurred, but 
responded well to the incorporation of a 
phenothiazine into the treatment regime. The 
tendency for depression to swing over to the 
hypomanic or manic side was infrequent, oc- 
curring in but three patients, and again a 
phenothiazine was effective. 

Many patients in the test group had been 


treated with other antidepressant drugs 
prior to trial with amitriptyline. From data 


TABLE 1 
Response on Individual Target Symptoms to 
Amitriptyline 

% Sig 
Target Impr 
Participation in Adj. Therapy ................:c:cceseee 68 
62 
Dress and Personal Hygiene ..................::ssccsseseees 49 
Appropriateness of Conversation .............:c:ccc 31 
MBNHETIAING 18 
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TABLE 2 


Side Effects Due to Amitriptyline 
(195 Patients) 


Symptom 
Incidence 
OE . 4.1% 
TABLE 3 
Comparative Efficacy of Drugs 
Amitriptyline 
(Elavil) 

& 

*, 
Other Drug & 


based upon patients serving as their own 
controls, Table 3 indicates that amitripty- 
line seems to be on a par with imipramine, 
slightly more effective than nialamide and 
iproniazid, and definitely more effective than 
phenylhydrazine, chlordiazepoxide and ben- 
zylhydrazine. 

With the development of amitriptyline we 
have a drug which appears to be effective 
in the treatment of depressive and anergic 
states. In the project upon which this paper 
is based, the chemotherapeutic agent (ami- 
triptyline) is but one facet of a total treat- 
ment program which was structured to mo- 
bilize all possible therapeutic modalities in 
a concerted effort to rehabilitate the pa- 
tients. In such a setting, the results that 
were obtained were most gratifying. 


Drugs referred to in this paper are available un- 
der trademarks as follows: amitriptyline as Elavil®; 
imipramine as TofranilQ; nialamide as Niamid; 
iproniazid as Marsilid®; phenylhydrazine as Nar- 
dil; chlordiazepoxide as Librium@®; and benylhydra- 
zine as Marplan®. 
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DISCUSSION OF PAPER BY DR. FELDMAN 
LOUIS LINN, M.D. 
New York, N. Y. 


Dr. Feldman is a pioneer who has tried to inte- 
grate a knowledge of the newer psychotropic drugs 
with a knowledge of psychodynamics. His paper is 
an excellent example of highly skilled interdiscipli- 
nary psychiatric research. The data presented prom- 
ise an important addition to our armamentarium 
of antidepressant drugs. 

First of all, Dr. Feldman has touched upon the 
important problem of nosology. It is becoming in- 
creasingly clear, as Dr. Holt’s summary confirms, 
that depression is comparable to anxiety in the 
sense that it is a symptom complex that can occur 
in any diagnostic category from normal mourning 
to depressive reactions in schizophrenia. Without 
exception depression is always part of a larger 
symptom complex and treatment of the depression 
cannot be divorced from treatment of the major 
psychiatric illness of which it is a part. 

Dr. Feldman has reminded us of Freud’s thesis 
that the normal mourning process is the model and 
the clue to psychological understanding of depres- 
sion. The crux of the melancholic’s problem, in 
Freud’s view, is that he has suffered a loss of some 
vitally important source of self-esteem. For those 
who insist that there is an irreconcilable conflict be- 
tween the psychoanalytic and the psychopharmaco- 
logic approach to depression, it may come as a 
surprise to learn that Freud, writing in 1917, hy- 
pothesized that the deep sense of loss, “the impov- 
erishment of the ego libido,” characteristic of de- 
pression, is in some instances due directly to toxins, 
and that, in these cases, successful treatment will 
depend on the use of chemical agents to neutralize 
the effects of these hypothetical toxins. 

The term “anergic states” calls to mind that de- 
pressive reactions, like the schizophrenic syndrome, 
can be viewed as taking place in two stages. There 
is an initial period of trauma with simple depression. 
In response to the psychological trauma, the indi- 
vidual withdraws his interest, or his libido, from the 
world about him which manifests itself clinically 
as an “anergic state.” 

The second stage represents the first steps for- 
ward recovery. The traumatized patient strives to 
contact the world again. In depression this may 
manifest itself by agitation, just as in schizophrenic 
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reactions it. may express itself in florid delusions 
and hallucinations. The so-called ‘‘psychic ener- 
gizers” tend to drive the individual in the direction 
of recontacting the world. 

And now a word about the term “psychic energiz- 
er.” I would like to echo the serious doubts of pre- 
vious speakers concerning the propriety of the term 
“psychic energizer.” I have long been impressed 
that a variety of agents acting diffusely on the 
brain and producing an impairment of general 
awareness can facilitate certain psychological mech- 
anisms of defense, notably denial and repression. A 
consequence of such changes is the appearance of 
elation where a state of depression existed before. 
Many of the so-called energizers are actually toxic 
substances, and the “paradox” referred to by Dr. 
Klerman is a really familiar phenomenon. Experi- 
mental data can be cited to substantiate the fact 
that the antidepressant action of these drugs often 
parallels their toxic action. Dr. Vernier’s data to- 
day is in line with this point of view. In any event, 
many so-called “energizers’” are at best “pseudo- 
energizers,” and in experimenting with new drugs 
we can never relax our vigilance over the cerebral 
toxic component in so many of them. 

I have been impressed with a certain group of 
cases, schizophrenic patients with depressive reac- 
tions in whom a suicidal drive is associated with 
fixed delusions. For them, suicidal behavior is not, 
as in other depressive reactions, an essentially ra- 
tional plea for help, but rather a direct attempt at 
problem solving in psychotic terms. These patients 
are singularly unresponsive to psychotherapy. Anti- 
depressant medication works too slowly, and in any 
event, often intensifies the delusional system. For 
these cases, prompt and intensive EST seems to re- 
main the treatment of choice. 

How effective are these drugs in the hands of the 
general practitioner? In my mind, not as effec- 
tive as in the hands of the psychiatrist. First be- 
cause the general practitioner gives the drugs in 
ineffective doses. Second and perhaps more impor- 
tant, the depressed patient has need of skillful psy- 
chotherapy. Initially, the depressed patient needs 
emotional supportive help. As he improves, he must 
be helped to recognize the hostility which he has 
turned inward upon himself, and encouraged to 
direct it outward. Finally, the patient must be 
helped to cope with any family turmoil resulting 
from his improvement. 
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A Critique of Antidepressants 
FRANK J. AYD, JR., M.D.* 


In the spring of 1957, the euphoric effects 
of iproniazid were rediscovered and success- 
fully employed in the treatment of melancho- 
lia. As a consequence, the attention of psy- 
chiatrists was diverted from schizophrenia 
and focused on the depressive illnesses. Si- 
multaneously, the pharmaceutical industry 
launched an aggressive search for more anti- 
depressant compounds. Since the mood-ele- 
vating properties of iproniazid were ascribed 
to its inhibition of brain monoamine oxidase, 
similar enzyme inhibitors were tested and 
found to be antidepressants. Within two 
years, four additional amine oxidase inhibi- 
tors, pheniprazine, isocarboxazid, phenel- 
zine, and nialamide, were introduced. Mean- 
while, the fortuitous observation that a non- 
amine oxidase inhibitor was an antidepres- 
sant added imipramine to the expanding list 
of chemical remedies for depression. It also 
sparked the study of other compounds which 
structurally and pharmacologically resem- 
bled imipramine. This led to the develop- 
ment of amitriptyline. 

Concomitantly with this pursuit of new 
pharmaceuticals for melancholia, there have 
been in the past four years more scientific 
meetings, more publications, and more dis- 
cussions on the nature of affective disturb- 
ances and their causes, recognition, and 
treatment than ever before. In view of the 
extent of the interest in and the clinical ex- 
perience with these drugs, a critical evalua- 
tion of them seems appropriate. Are these 
compounds true advances in the treatment 
of depression? Are they superior to the older, 
tried, and proven electroconvulsive therapy? 
Are they the long-desired and sought for so- 
lution to the problem of prevention of recur- 
rent melancholic states? It is extremely 
difficult to answer these important questions 
by an appraisement of the reports on these 
drugs because some are overenthusiastic, 
premature, uncritical, and unscientific, made 
after a brief clinical trial while others are 
hypercritical reviews based on insufficient 
evidence. A comparison of the opinions held 
and the results obtained by psychiatrists is 
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confounded by the fact that diagnostic cri- 
teria vary, dissimilar treatment methods are 
used, and standards of recovery are differ- 
ently assessed. Therefore, this critique is 
based primarily on my own experience with 
antidepressants. 

During the past five years as an investi- 
gator and therapist, I have studied the hu- 
man pharmacology of, and clinically evalu- 
ated under carefully controlled conditions, a 
galaxy of antidepressants. These trials were 
undertaken to ascertain if the agent is safe 
and effective when prescribed for a multi- 
plicity of patients with their myriad idio- 
syncrasies. The majority of these drugs was 
soon found to be unsuitable for use because 
they were either unsafe or ineffective. The 
experience gained from testing these com- 
pounds made it possible, however, to be more 
astute in the screening of other antidepres- 
sanis to determine their differential effects. 

It has become fashionable in some psy- 
chiatric quarters to censure clinical investi- 
gators for their failure to employ control 
groups, placebos, double-blind techniques, or 
adequately designed studies. This pedanti- 
cism emanates from sophists who seldom 
have had extensive experience in the art of 
drug evaluation, who are equally as guilty 
of making unwarranted generalizations as 
those they criticize, and whose expensive, 
time-consuming and personnel-involved ex- 
perimental designs months or years later are 
contradictory or merely verify, in most in- 
stances, the original findings of the careful, 
experienced clinician, Statistics and double- 
blind studies, although impressive, have 
their pitfalls and are of limited significance 
when it comes to choosing the individual 
patient for treatment with these drugs. 
These observations in defense of the compe- 
tent clinical investigator are necessary be- 
cause this critique is founded on studies 
which lack control groups, placebos, and 
double-blind techniques. 

The initial reports by Kline and his asso- 
ciates' and by Crane’ at the American Psy- 
chiatric Association Regional Research Con- 
ference in Syracuse, New York, in April, 
1957, heralded iproniazid as a new “psychic 
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energizer” which elevated mood, stimulated 
appetite, increased weight, and restored vi- 
tality. As a result, this drug was recom- 
mended for the treatment of depression and 
debilitation. In “A Preliminary Report on 
Marsilid” published in the November 1957 
issue of the American Journal of Psychiatry, 
I wrote that half cf the fifty patients started 
on iproniazid did not benefit from this drug, 
that it is not always a psychic energizer, that 
it may be a tranquilizer or a psychotomimetic 
drug, and that, although potentially useful, 
it should be prescribed cautiously for pa- 
tients who can be supervised carefully.2 A 
subsequent report on a larger group of pa- 
tients treated: with iproniazid over a longer 
period of time was published in January 
1958.4 In this article, I re-emphasized the 
therapeutic limitations of this drug and 
called attention to its undesirable side ef- 
fects. However, with any new drug it is not 
possible to know all its potential dangers un- 
til it has been prescribed for a multitude of 
people. Thus, months passed before the hepa- 
totoxic properties of iproniazid were uncov- 
ered. In the meantime, another amine oxi- 
dase inhibitor, pheniprazine, although en- 
dowed with antidepressant effects, also was 
limited in its therapeutic application by un- 
pleasant and potentially serious side effects. 
A short time later pheniprazine also was dis- 
covered to be hepatotoxic. Because pro- 
longed use yielded the hazardous side reac- 
tions of these drugs they have been with- 
drawn and are now obsolete. For this reason 
iproniazid and pheniprazine are not included 
with the antidepressants to be discussed. 


Time limitations do not permit a detailed 
description of the experimental design em- 
ployed in the screening of amitriptyline, imi- 
pramine, isocarboxazid, phenelzine and niala- 
mide. Suffice it to say that for each drug 
studied, the patients were matched as closely 
as possible according to age, sex, diagnosis, 
severity and duration of illness, and prog- 
nosis. The selection of cases was based on 
the same target symptoms. One hundred pa- 
tients were treated with each antidepressant 
except amitriptyline, which was adminis- 
tered to 130 depressives. AlJl these drugs 
have been studied for at least 14 months. 

The starting dose for each drug was based 
on the clinical estimate of the severity of 
the target symptoms; subsequent dosage was 
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increased or decreased, depending on the 
clinical response and tolerance of the indi- 
vidual patient. The initial daily dosage was: 
amitriptyline, 100-150 mg.; imipramine, 100- 
150 mg.; isocarboxazid, 30-60 mg.; phenel- 
zine, 45-60 mg.; and nialamide, 100-150 mg. 
Similar techniques of therapy were utilized 
for each drug, and the same criteria for im- 
provement were used. A comparison of the 
therapeutic results with these various anti- 
depressants is listed in Table I. 


TABLE I 


Comparison of Therapeutic Results with 
Various Antidepressants 


IMPROVED PARTIALLY IMPROVED UNIMPROVED 
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Amitriptyline 
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Daily dosage: 
Amitriptyline 100-150 mg. per day (130 patients). 
Phenelzine 40-60 mg. per day (100 patients). 
Isocarboxazid 30-60 mg. per day (100 patients). 
Imipramine 100-150 mg. per day (100 patients). 
Nialamide 100-150 mg. per day (100 patients). 


Although each drug exerted its beneficial 
effects within a month, there was a differ- 
ence in the speed of action. Some patients 
began to improve as early as the third treat- 
ment day, but as a rule, amitriptyline and 
imipramine were the fastest acting, their 
therapeutic effects becoming evident in 4 to 
10 days; isocarboxazid and phenelzine re- 
quired 10 to 20 days to produce their effects; 
and nialamide was the slowest acting, its 
favorable action appearing in 14 to 21 days. 


For each drug there was a correlation be- 
tween the total daily dosage and therapeutic 
results. To achieve improvement with imi- 
pramine and amitriptyline, a minimum of 75 
mg. a day was necessary. The most effective. 
daily dosage of these drugs was 150 mg. a 
day. A significant number of patients re- 
quired 40, 60, or 90 mg. a day of isocarbox- 
azid to achieve therapeutic benefit. The 
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most effective daily dose of phenelzine was 
45 mg., although occasional patients needed 
60 mg. or more a day to attain improvement. 
The daily dosage-therapeutic result relation- 
ship for nialamide was 100 mg. a day mini- 
mum and 200 mg. maximum, the most effec- 
tive daily dose being 150 mg. 

Since these drugs were administered to 
control or eradicate target symptoms such 
as depressed mood, psychomotor retardation, 
loss of interest, feelings of guilt, insomnia, 
anorexia and functional somatic complaints, 
when effective they benefited similar condi- 
tions. When an antidepressant is effective, 
it cannot be stopped until the depression has 
been resolved. Discontinuation of the medi- 
cation before three months after maximum 
improvement, invites the risk of relapse. 
Ideally, dosage should be lowered gradually, 
and the drug not withdrawn until the pa- 
tient has been well for four to six months. 
A resurgence of depressive symptoms may 
occur when the dosage is reduced, necessitat- 
ing resumption of the previous therapeutic 
dose for several more months. 

It is apparent that protracted antidepres- 
sant therapy is needed for many patients. 
This is especially true for those manic-de- 
pressives who have repeated meiancholic epi- 
sodes at close intervals. Clinical evidence 
to date strongly suggests that the judicious 
prescription of antidepressants may immeas- 
surably benefit the victims of recurrent de- 
pression for, by maintenance therapy, they 
may at last be rid of protracted depressive 
suffering. There is little doubt that pro- 
longed antidepressant therapy in such in- 
stances is preferable to repeated courses of 
ECT. The laboratory evidence implies that 
long-term antidepressant therapy is reason- 
ably safe.° There is a clinical risk associated 
with the indefinite administration of the 
amine oxidase inhibitors because of the cu- 
mulative action of these pharmaceuticals. 
Although reversible, the effects of these en- 
zyme inhibitors may last for several months. 

The more common side effects of antide- 
pressants are listed in Table II. Of the amine 
oxidase inhibitors isocarboxazid and phenel- 
zine produce the most frequent and most se- 
rious side reactions. Nialamide causes the 
fewest side effects. Structurally, nialamide 
differs from the other inhibitors in that it 
contains a benzylcarboxamide group. It has 
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been suggested that it is this part of the 
molecule and the manner in which nialamide 
is metabolized that accounts for its paucity 
of side reactions.° Amitriptyline and imi- 
pramine induce similar side effects but, gen- 
erally speaking, those of amitriptyline cause 
less subjective discomfort in patients than 
those of imipramine. This was especially 
noted by individuals treated with both drugs. 


TABLE II 
Common Side Effects Due to Antidepressants 


2 = 

Side Effects % % 
6 15 12 12 «10 
Blurred Vision 20 20 26 20 2 
60 42 36 40 4 
Postural Hypotension ........ 0 2 8 6 2 
Epigastric Distress .............. 4 8 14 18 2 
60 40 10 30 3 
Delayed Micturition ............ 0 2 3 2 2 
Altered Erotic Desires ........ 0 “ 9 6 1 
Weakness and Fatigue ........ 20 34 37 ~ 30 9 
Muscle Tremors ........:......:..<. 6 9 0 0 0 
Number of Patients ............ 130 100 100 100 100 


The type and frequency of side effects are 
related partly to dosage, but mainly to indi- 
vidual susceptibility. Every patient had 
some somatic reaction to these drugs, but 
some had many on very low doses; others 
had a few minor ones on very high doses. 
Moreover, some individuals had side effects 
early; others only after they had taken the 
medicine at least two weeks. Age influenced 
the incidence of side reactions. The older 
the patient the more likely were they to oc- 
cur, especially dizziness, postural hypoten- 
sion, altered bowel function, delayed micturi- 
tion, edema, and muscle tremors. 

Most side effects of these drugs were not 
serious, seldom required counteracting meas- 
ures, and subsided as the medication was 
continued. Some side reactions were poten- 
tially serious and warranted either remedial 
action or prompt discontinuation of the re- 
sponsible agent. 


Comment 


Although each of these drugs is an anti- 
depressant, there is considerable variation 
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in their therapeutic efficacy and safety. The 
results cited indicate that the non-amine oxi- 
dase inhibitors, amitriptyline and imipram- 
ine, are safer and more effective than the 
amine oxidase inhibitors, isocarboxazid, 
phenelzine and nialamide. Another major 
difference between these two groups of com- 
pounds, and one of utmost practical im- 
portance in this era of polypharmacy, is their 
dissimilar pharmacologic actions. The amine 
oxidase inhibitors potentiate opiates, atro- 
pine derivatives, barbiturates, ganglionic 
blocking agents corticosteroids, and anti- 
rheumatic compounds. They enhance the 
hypotensive effect of the oral diuretic com- 
pounds, chlorothiazide, and hydrochlorothia- 
zide. They sensitize patients to the release 
of histamine, to novocaine and to anesthetic 
agents. They cause normocytic and normo- 
chromic types of anemia in some individuals. 
They are more apt than the non-amine oxi- 
dase inhibitors to unmask underlying psy- 
chopathology, especially schizophrenia, and 
to provoke a state of toxic psychokinetic 
stimulation or a toxic confusional state. 
These reactions may not appear until the pa- 
tient has taken the drug for weeks or 
months, Admittedly, these toxic psychopa- 
thologic reactions to the amine oxidase in- 
hibitors have been infrequent, but when they 
happen, they definitely cause the patient 
considerable ancillary difficulties and are a 
problem in subsequent psychotherapy. 
These attributes of the amine oxidase in- 
hibitors limit their usefulness and their 
range of therapeutic application. It is com- 
monplace today for patients to be receiving 
several drugs simultaneously. Possible toxic 
somatic and psychopathologic reactions must 
be watched for when an amine oxidase inhib- 
itor is added to a patient’s medication sched- 
ule. Even when an enzyme inhibitor is the 
only drug an individual is receiving, it is 
mandatory for the physician to look for evi- 
dence of cumulative action and to give care- 
ful attention to dosage requirements. A ther- 
apist who uses an amine oxidase inhibitor 
cannot be casual about his ministrations to 
his depressed patient. He must insist on 
very close supervision of his office patients. 
He must limit the number of tablets his pre- 
scription calls for and not permit refills. 
When a patient is a slow responder to an 
amine oxidase inhibitor, it is not uncommon 
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for the practitioner to substitute another an- 
tidepressant or to combine it with another 
antidepressant with the hope of expediting 
recovery. This technique of therapy can be 
dangerous, especially when an enzyme inhib- 
itor is replaced by a non-amine oxidase in- 
hibitor such as amitriptyline or imipramine 
or a combination of either of these drugs and 
an amine oxidase inhibitor is prescribed. In 
some instances this has produced severe diz- 
ziness, tremulousness, restlessness, excitabil- 
ity, visual hallucinations, profuse sweating, 
collapse, hyperpyrexia, and death.” These 
reactions have been reported only when an 
amine oxidase inhibitor is replaced by ami- 
triptyline or imipramine. They have been 
demonstrated repeatedly in various animal 
species.’ Because the effects of an amine oxi- 
dase inhibitor persist for some time after the 
medicine is discontinued, it is necessary to 
wait at least a week before a patient can be 
treated safely with amitriptyline or imi- 
pramine. This can be most undesirable. It 
would seem preferable, therefore, to start de- 
pressives on a non-amine oxidase inhibitor 
to avoid this situation in the event the pa- 
tient is unresponsive to the drug and another 
antidepressant is required. 

Amitriptyline and imipramine are not in- 
nocuous compounds. However, in contrast 
to the enzyme inhibitors, they do not poten- 
tiate most of the commonly prescribed drugs, 
so they can be administered conjointly with 
whatever other medicines the depressed pa- 
tient requires. They do not sensitize pa- 
tients to the release of histamine, to novo- 
caine, or to anesthetic agents. These non- 
amine oxidase inhibitors are not cumulative 
and are not particularly prone to precipitate 
toxic psychokinetic stimulation even in 
schizophrenics, unless the patient is over- 
dosed or these drugs are given inadver- 
tently to patients totally unsuited for them. 
The effects of these compounds disappear 
promptly when the medicine is stopped. Clin- 
ical experience with amitriptyline and imi- 
pramine has revealed them to be especially 
safe for protracted administration with lit- 
tle physical or psychic hazard to the patient. 
The over-all management of individuals on 
amitriptyline or imipramine is much easier 
than it is when the amine oxidase inhibitors 
are employed. 

It has taken several years to elucidate 
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the exact place of these antidepressants in 
the treatment of depression and their use- 
fulness and safety for the practicing physi- 
cian. There is little doubt that these com- 
pounds, especially amitriptyline and imi- 
pramine, represent true advances in the 
treatment of melancholia. They are effec- 
tive and are particularly suited for the treat- 
ment of pure endogenous depression. Fewer 
mistakes will be made and more favorable 
results will be achieved if they are not pre- 
scribed for every type of depression, but re- 
served for those patients for whom they are 
indicated. The proper prescription of these 
drugs produces progressive disappearance of 
the signs and symptoms of depression. Many 
of the factors that favor a satisfactory re- 
sponse to these drugs are also those clini- 
cally associated with the expectation of a 
good reaction to ECT. The danger lies in 
their general slowness in taking effect which 
makes their use hazardous for severely de- 
pressed suicidal patients who, preferably, 
should be treated with electroshock therapy. 
Otherwise, these compounds can be a satis- 
factory substitute for shock therapy for 
most depressed patients. Thus, these drugs 
have lessened the need for ECT. On those 
occasions when ECT is necessary, if the 
shock therapy is combined with an anti- 
depressant, ECT can be dispensed with after 
a few treatments. 


Although it is not possible in this brief 
allocation to state all the reasons for this 
observation, it is my considered judgment 
that the future of hydrazine amine oxidase 
inhibitors is dim indeed. Unless there is an 
improvement in this type of medicine, they 
will become obsolete because of their limited 
usefulness and the hazards of their pro- 
longed administration. Thus, they will be 
driven from the market and join iproniazid 
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and pheniprazine on the shelf of discarded 
pharmaceuticals. At the moment and for 
the immediate future, it appears to be more 
advantageous and safer to treat melancholic 
individuals with amitriptyline or imipram- 
ine. This is not a detraction from the amine 
oxdase inhibitors, for, although of restricted 
therapeutic usefulness, they have contrib- 
uted much to our knowledge and understand- 
ing of the physiologic and neurologic foun- 
dations of human behavior. 


6231 York Rd., Baltimore, Md. 


Isocarboxazid is available under the trademark 
Marplan@®, phenelzine under the trademark Nardil, 
nialamide under the trademark Niamid, imipramine 
under the trademark Tofranil®, amitriptyline under 
the trademark Elavil®. 
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Antidepressives: The Pith of Affective Therapy 


JOHN C, SAUNDERS, M.D.* 


Early in the 16th century, after 2000 years 
of relative stagnation of European technol- 
ogy, a scientific and industrial revolution oc- 
curred which began the transformation of 
the mental outlook of mankind and its ma- 
terial way of life. This transformation is be- 
ing effected only now in many parts of the 
world as we are becoming aware through the 
radio and television reports on United Na- 
tions sessions dealing with problems of de- 
veloping countries. 


In the mid-twentieth century, another rev- 
olution began with the advent of the tran- 
quilizers into psychiatric therapy in 1952 
and psychic energizers in 1957.1. The or- 
ganic concept of psychiatry, however, has 
received only tacit recognition as yet. The 
history of American psychiatry shows that 
100 years were needed for the Freudian phi- 
losophy to become the dominant force; today 
we must ask how long it will be before psy- 
chiatry experiences the effect of the pharma- 
cological revolution. I raise this question 
on the basis of observations and operations 
in the field of psychiatry since 1952. Today, 
after nine years, the great majority of psy- 
chiatrists fail to understand the known phar- 
macology, neurophysiology, biochemistry 
and psychological phenomena of commer- 
cially available phrenotropic drugs. 

Unfortunately, there are no hospitals or 
medical centers where adequate drug evalu- 
ation including both clinical and laboratory 
studies can be carried out. Since this meet- 
ing is sponsored by a research association, I 


' feel it my responsibility to bring this prob- 


lem to your attention. Only a few examples 
will be given: administrative inefficiency and 
interference unduly delay construction and 
research programs; jaundice and liver fail- 
ure may be observed with both the tranquil- 
izers and energizers, yet inadequate labora- 
tory studies have been made; there are fre- 
quently neurological signs and symptoms, 
yet spinal fluids are almost impossible to ob- 
tain; in treatment, obviously severely de- 
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pressed patients are given a highly sedative 
tranquilizer instead of an energizer; the 
post-mortem follow-ups of treated patients 
is completely inadequate both in number and 
in procedure. We have therefore failed to 
obtain this and other needed data. The phy- 
sicians in residency for specialized training 
are not being taught neuropsychopharmacol- 
ogy, probably because the staff does not 
know how and positively because of indiffer- 
ence. The remark I hear frequently when 
the question of indifference to drug therapy 
is raised goes something like this, “The prob- 
ability that the drugs are doing anything 
other than covering up the symptoms is re- 
mote.” 

This type of criticism indicates failure to 
understand the usefulness of the drugs or 
the correctness of the theory that the phren- 
otropic drugs demonstrate antipsychotic ef- 
fect; its proof rests on their being tested by 
experiments designed to challenge the theory 
as in all scientific investigations. It is im- 
portant that we be cognizant of the fact that 
every important scientific theory must have 
a low probability; in other words, a high 
probability theory will be of little scientific 
value, since it states too little. Yet vast 
sums of money and time are expended on 
these insignificant investigations of high 
probability values. The drugs provide for 
new techniques and new theories that are 
testable, and psychiatry needs such theories.” 

We cannot make the progress necessary 
and possible if the hospital setting maintains 
a dichotomy of scientific research and the 
usual clinical program. These are not com- 
patible and hoping that they will soon be- 
come compatible has not made them so. The 
failure is not that we have too many drugs 
to evaluate, but that our approach to the 
problem remains both inadequate and largely 
non-scientific because of what I would diplo- 
matically call scientific inertia. 

Discussions beginning in 1952 with psy- 
chiatrists in private practice, made me aware 
of the large number of treatable cases of de- 
pression being seen by all physicians. Many 
admitted overlooking the diagnosis of de- 
pression for long periods of time. These 
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cases were not the obvious severe depres- 
sions that received early psychiatric treat- 
ments; they were the cases where depression 
was only a symptom and was masked by 
other signs and symptoms. The diagnosis 
was nosological rather than phenomenolog- 
ical; therefore, that of depression was not 
properly considered and the patients were 
improperly treated. Why do I say this? Be- 
cause today the problem is the same. We 
are continuing to receive in our state hospi- 
tals the failures of the present, resulting 
from errors both in diagnosis and therapy 
and both are continuing to be made in the 
hospitals. 

Pharmacology offers the psychiatrist both 
new theories and new methods. Frequently, 
however, he continues to rely on myths ra- 
ther than learning the contributions to psy- 
chiatry made by the basic medical sciences. 
Many are aware that the practical benefits 
of the tranquilizers are not complete and 
leave the patient on a plateau.’ It is also 
known that the antidepressive drugs have an 
even narrower spectrum of clinical activity 
and may bring about exacerbations of aber- 
rant psychic processes in man frequently re- 
sembling acute schizophrenia.*** 

A look backward is essential to obtain a 
historical perspective for our comprehension 
of depression since too many myths exist in 
the understanding of the condition today. 
Guislain® assumed that every mental disor- 
der was preceded by a more or less pro- 
nounced stage of depression. Zeller’ and 
Griesinger® agreed with Guislain that most 
mental diseases commence with depression 
and Griesinger had no hesitation in speaking 
of the stadium melancholicum as the initiat- 
ing period of mental disease. Magnan’ states 
that “one finds the most unexpected combina- 
tions of mania and melancholia in the same 
patient.” Not only are the signs and symp- 
toms mixed, but many of the early psychia- 
trists, including Kraepelin, declared that for 
practical and didactic purposes labeling with 
names of disease is unnecessary.*° Burrows" 
stated: “The best rule, however, for every- 
body to observe when attempting a judge- 
ment on any particular case of insanity is to 
take care and preserve his own faculties 
clear, and as free from mysticism of specula- 
tive philosophy as from the trammels of 
nosology.” The problem is to improve our 


DISEASES OF THE NERVOUS SYSTEM 


MAY 


ability to diagnose, treat and discover more 
effective drugs for neuropsychiatric diseases, 
Since the etiology remains unknown, we can- 
not continue to use nosology but must apply 
phenomenological criteria if our acumen is 
to improve to the level of defining homogen- 
ous categories for the comprehensive biologi- 
cal approach required to understand depres- 
sive states. 

We have proposed that we return to the 
essential factors of a disease—signs and 
symptoms: the symptoms of depression can 
be classified as primary and secondary, the 
signs as visceral, autonomic, endocrine and 
metabolic.’ The primary symptoms include 
melancholia, sadness, despair, dejection, a 
dearth of psychic energy and mental produc- 
tivity as indicated by fear of initiating new 
activities and psychomotor retardation or 
agitation. The secondary symptoms are 
characterized by delusions of persecution, 
feelings of depersonalization, hypochondri- 
acal complaints, obsessive-compulsive behav- 
ior, hallucinations and suicidal tendencies. 
The signs are anorexia, constipation, dryness 
of mouth, insomnia, impotence and a reduc- 
tion in menstruation, 

Many who still use the older methods, such 
as electric shock, modified insulin treat- 
ments, psychosurgery and sleep, fail to learn 
the proper use and value of the new anti- 
depressive drugs. If these older methods 
were so effective, why is the suicide rate 
growing higher; our present rate is over 
18,,500 per year in this country and 5,000 
in England. The tragedy of this situation 
is that depressive states are now the most 
easily treatable and they have the greatest 
probability for recovery of all neuropsychi- 
atric disease. In order for the patient to ob- 
tain freedom from depression two criteria 
must be met: correct diagnosis and intelli- 
gent treatment. If a proper understanding 
of the antidepressive drugs existed among 
psychiatrists and other physicians, it would 
make possible an easy and effective means 
of treating most depressive states by all phy- 
sicians. Many clinical studies have been 
published during this century, but they are 
largely occupied with statistics and seman- 
tics that resulted in bickering about minu- 
tiae. I appeal for a return to the primary 
factors, because all medicine rests on signs 
and symptoms. To administer the currently 


| = 
| 
| 
| 
\ 


1961 


available antidepressive agents properly may 
free the patient of his disease. 

In addition to the older forms of therapy 
previously listed for depression, we believe 
there are several other and better choices: 
the monoamine oxidase inhibitors (hydra- 
zines and nonhydrazines) and preparations 
such as imipramine and amitriptyline, that 
may act by sensitization and activation of 
central adrenergic mechanisms chemically 
at the submolecular level. These drugs may 
be used alone or in combination with the 
tranquilizers. This combination is  fre- 
quently essential for maximum therapeutic 
efficacy in schizophrenics with depression or 
with the presence of the primary symptoms 
of affect described by Bleuler: disturbances 
of affectivity, autism with a detachment 
from reality, associational deprivation and 
ambivalence of affect and will.*7??"* These 
antidepressive agents also alleviate anhe- 
donia following the prolonged use of reser- 
pine and the phenothiazines.*?> The use of 
presently available monoamine oxidase in- 
hibitors and imipramine may exacerbate the 
signs and symptoms of a psychosis in a lim- 
ited number of cases. They also are asso- 
ciated with untoward effects that prevent 
many physicians from administering them in 
a non-hospital setting for lack of adequate 
control, Previously, we have reported on 
the clinical efficacy of amitriptyline alone 
and in combination in the control of depres- 
sion as a symptom or as a disease entity.'?"4 

Amitriptyline is an effective antidepressive 
agent in depressive states including schizo- 
phrenia with depression. It can ameliorate 
both primary and secondary signs of de- 
pression and schizophrenia with varying de- 
grees of effectiveness. Its primary action in 
hospitalized psychotics is antidepressive; 
this along with its very low rate of side ac- 
tions make it a drug of potentially frequent 
application in a broad spectrum of neuro- 
psychiatric diseases. We believe you will! 
find it advantageous to read our publications 
on its use alone’? and in combination™ in 
long-term hospitalized schizophrenic patients 
with depression. Since a large part of any 
hospital population will reach a plateau if 
given only a tranquilizer or an energizer, we 
suggest that amitriptyline alone be given 
prior to combination therapy, as this drug 
is easier and safer to administer and pro- 
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duces a significant improvement in a high 
percentage of cases (60-75). 


Conclusions 


1. It appears necessary to classify psy- 
choses into two classes, affective and idea- 
tional, if the proper phrenotropic drug is to 
be given. The tranquilizers are most ef- 
fective in ideational psychoses and the anti- 
depressive agents for the affective disorders. 
General as it may appear and provisional as 
it should be, this tentative classification is 
better than implying a finiteness of knowl- 
edge we do not have which can in itself pre- 
vent an advance in knowledge. 


2. It is possible now to select drugs for 
the alleviation of either Bleuler’s primary 
or secondary symptoms of schizophrenia. 
The antidepressive agents alleviate the pri- 
mary and the tranquilizers control the sec- 
ondary symptoms. The preparation amitrip- 
tyline is most effective in controlling the pri- 
mary symptoms and, since it is relatively 
free of untoward reactions, it provides us 
with an important treatment for the dis- 
ease of depression and aberrant affect in all 
nosological classifications. 


Imipramine is available under the trademark Tof- 
ranil®, amitriptyline under the trademark Elavil®). 
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Masked Depression 


WILFRED DORFMAN, M.D.* 


The recent impact of the newer psycho- 
pharmaceutical agents has not only brought 
psychiatry closer to medicine, but has also 
brought medicine back to the psychiatrist. 
These two distinct and apparently divergent 
disciplines have too long been separated be- 
cause of language differences and difficulties 
in communication, Psychopharmacology, be- 
cause of its neurophysiological, biochemical, 
metabolic and psychodynamic roots, will 
eventually narrow this once wide divide. Per- 
haps the physician, no matter how he is la- 
beled because of the ever increasing needs 
for specialization, will once again under- 
stand, even if he cannot always cope with 
the “total” treatment of the “total” patient. 
Body and mind, fortunately, are usually 
fairly well attached’ and often so intricately 
intertwined and interwoven that the combi- 
nation can at times defy the best intentions 
of some specialists, not only to separate 
them, but to subdivide them into smaller and 
smaller compartments. 


In considering the problem of emotional 
depression, it is apparent that many patients 
require specialized psychiatric opinion and 
treatment. Their management will depend 
upon various factors: the depth, length and 
nature of the depression; the accessibility of 
the patient; the evaluation of potential sui- 
cidal intent; the orientation, philosophy, ex- 
perience, training and convictions of the in- 
dividual psychiatrist. A patient with depres- 
sion may appear to be relatively accessible 
to one psychiatrist and seem to be less ac- 
cessible to another. Although this fact is 
natural and human, it creates agitation at 
psychiatric meetings. It also produces con- 
siderable confusion in the psychiatric litera- 
ture since it plays havoc with the per- 
centages labeled as “cured,” “effectively 
reached,” “less effectively reached,” “fair” 
and “no effect.” 


Because of these difficulties, many psychi- 
atric investigations are often labeled as “un- 
scientific and suffering from a lack of objec- 


*Chief, Psychosomatic Clinic. Maimonides Hospi- 
tal of Brooklyn; Dept. of Psychiatry, State Univer- 
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tivity.” Its severest critics are completely 
oblivious to the fact that the same situation 
may occur in other areas of supposedly more 
objective clinical investigation. 

For instance, if patients with peptic ulcers 
were to be investigated, it would be discov- 
ered that some ulcers are small, while others 
are large. Some can be demonstrated radio- 
graphically, while others defy the best diag- 
nostic techniques. Some fail to be visual- 
ized, yet perforate, showing a complete dis- 
respect for erudite opinions based on scien- 
tific facts. Small ulcers of recent origin may 
penetrate, yet large ones may clear com- 
pletely within six weeks. Some ulcers be- 
come chronic and intractable, eventually ne- 
cessitating gastric resection, irrespective of 
their depth, dimensions and length of treat- 
ment, despite the experience and specialized 
training of the physician and the apparent 
cooperation and accessibility of the patient. 
Cures can often be obtained by many diverse 
medications, modalities and techniques, es- 
pecially if patients are treated promptly. 

As for depressions, some are minor, oth- 
ers more severe. Some can be demonstrated 
easily, while others are “masked” and hid- 
den because of the patients’ need to deny 
this affective state. Some patients fail to be 
properly evaluated, and become successful 
suicides. Here, too, there may be a lack of 
respect for those opinions which failed to 
indicate such danger. Depressions may be 
of recent origin, appear to be minor, yet 
become quite severe. Severe depressions 
may clear in less than six weeks—but here 
our analogy with ulcers may fall short be- 
cause this is often predictable in the treat- 
ment of endogenous depression with ECT. 
Some become chronic and intractable de- 
spite the experience and specialized train- 
ing of the physician and the apparent coop- 
eration and accessibility of the patient.Cures, 
too, can be produced by many diverse medi- 
cations, modalities and techniques, especially 
if reported promptly. 

In the management of depression, the 
major current approaches include psycho- 
analysis, psychotherapy, electroshock treat- 
ment (ECT) and pharmacotherapy.” Each 
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has its exponents, and opponents—yet 
strangely enough, many patients do recover 
irrespective of the modality used. Perhaps, 
in some, it is not the modality, the pill or 
the technique, but the personal attributes of 
the physician that produce the results. The 
greatest variable of all is the patient, since 
no two are alike, and often the same one is 
different on successive occasions. 

In reporting on patients with ‘“‘masked”’ or 
hidden depression, an additional variable is 
added, since this entity is not readily ap- 
parent. Medical help is usually cought at 
the hands of the non-psychiatrist. It is often 
only because of the pressure of the referring 
physician, or frantic relatives, that the psy- 
chiatrist is eventually consulted. A char- 
acteristic and pathognomonic sign is the pa- 
tient’s vehement insistence that the somatic 
complaints represent a definitive, though still 
undetected medical illness. In some, defini- 
tive organic illness is eventually discovered. 
Whether this is major or minor, possibly re- 
lated or completely irrelevant, both the pa- 
tient and the doctor feel relieved, since there 
is something “tangible” to treat. Unfortu- 
nately, specific as well as nonspecific reme- 
dies, sometimes inclusive of surgical inter- 
vention and extirpation of diseased organs, 
are to no avail. The patient’s failure to re- 
cover becomes understandable only when 
both patient and doctor realize that the so- 
matic iliness has not been the cause of the 
complaints and disability. The emotional 
depression must be treated, but this is dif- 
ficult to accomplish if it is not recognized. 
Too frequently it is completely submerged 
by the somatic symptoms or illness, roent- 
genographic and electrocardiographic in- 
vestigations, and multiple laboratory reports. 

This report will be limited for the most 
part to an analysis of patients treated with 
amitriptyline, an imipramine-like antidepres- 
sant, as part of their “total’’ management. 
Time does not permit an adequate evalua- 
tion of all the other antidepressants utilized 
in this over-all study. Subsequent reports 
will consider their effects and will attempt 
to point out that different antidepressants 
seem to have different spectra of action. For 
example, imipramine derivatives, such as 
amitriptyline and imipramine, seem to he 
more efficacious in agitated depressions, 
while the amine oxidase inhibitors, ipronia- 
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zid, isocarboxazid, phenelzine and ethyltryp- 
tamine, seem to be better in pure retarded 
states.° The patients in this study were all 
ambulatory, treated either in private prac- 
tice or in a psychosomatic clinic. 

In the 25 patients treated up to the time 
of this report, the most frequently observed 
symptoms were generalized vague somatic 
complaints, tiredness, insomnia, abdominal 
pain or spasms, headache, palpitations, and 
cardiac awareness, Somewhat less frequent 
symtoms included nausea, vomiting, diar- 
rhea, pains in the legs, neck pain, dizziness, 
cancerophobia, difficulties with dentures, bit- 
terness in the mouth, and heartburn. 


As for the findings of coincidental defini- 
tive medical illness, no single disease entity 
was outstanding. In this series, the illnesses 
included peptic ulcer, hypertension, spastic 
colon, coronary disease, diabetes, arthritis, 
obesity, alcoholism, cataract, glaucoma, 
Hodgkin’s disease, colloid goitre, radiculitis, 
prolapsed uterus, hyperthyroidism, and hy- 
pogonadism. 

In some patients, symptoms were present 
with or without concomitant proven illness; 
in others, multiple illnesses were found. 

As for auxiliary treatment, in addition to 
amitriptyline, some received electroshock 
therapy, others only minimal supportive 
therapy and still others received more for- 
mal psychotherapy. Some received one form 
of treatment (electroshock), which was 
subsequently followed by another (psycho- 
therapy). In evaluating the effectiveness of 
amitriptyline in all these different settings, 
it was considered to be effective in 17 of the 
25 patients (68%). 

Eight of the 17 patients did well with the 
drug alone, with only the barest and most 
minimal psychotherapy. This technique was 
utilized in these patients because it fit the 
patient or the setting of the treatment. The 
dose varied from 100 to 150 mg. a day, and 
the length of time required varied from two 
to six weeks, One of them was sick enough 
to warrant electroshock therapy, but after a 
single treatment she became cyanotic. She 
subsequently responded to amitriptyline 
alone. One had recently recovered from se- 
vere hepatitis while receiving iproniazid. She 
responded to amitriptyline within two weeks. 
She has been taking the drug since August 
1959; although she feels well and looks well, 


| 


1961 


she refuses to discontinue the medication. 
Many times one feels the temptation to 
switch to the placebo to prove whether she 
really needs the drug or not, but as yet this 
temptation has been suppressed. In another, 
electroshock was considered, but held in 
abeyance because of severe glaucoma. She 
promptly recovered within six weeks on ami- 
triptyline and subsequently maintained her 
improvement during the trauma and stress 
of eye surgery. Three in this group who 
were treated with the drug alone did well, 
only to relapse. One was a 65-year-old spin- 
ster with a multitude of complaints which 
defy description, who also had a few proven 
definitive medical illnesses (arthritis, peptic 
ulcer, hypertension). She had been attend- 
ing the OPD at Maimonides Hospital regu- 
larly for at least twenty years. There were 
two periods of hospitalization elsewhere for 
electroshock therapy. Her thick chart in- 
dicated that she had been exposed to various 
clinics: medicine, arthritis, gastrointestinal, 
hypertension, cardiac, orthopedic, physical 
medicine, rehabilitation, etc. It was not too 
difficult to arrange for her referral and 
transfer to the new Psychosomatic Clinic. 
At the first interview, when queried, she 
stated she was not depressed, but cried only 
because her “feet were painful.” She was 
treated with amitriptyline and promptly re- 
sponded within two weeks. The crying 
ceased; her feet “still hurt but they didn’t 
bother her.” However, within six weeks she 
relapsed. She has since been shifted to va- 
rious other antidepressants and has shown 
a similar pattern of response. She now states 
(after 10 months) that she feels there may 
be some hope. Another was advised that 
electroshock therapy was definitely indi- 
cated; she refused and promptly responded 
to amitriptyline. She did well for about 
eight weeks and stated she felt “fine”; how- 
ever, her husband said she was once again 
“absolutely impossible,” that she didn’t 
sleep, cried constantly, and did not attend 
to her responsibilities. When the possibility 
of electroshock was again suggested, she 
failed to keep her next appointment. The 
third and last in this category had suffered 
with persistent root pain following a lipiodol 
injection into the spine twenty-five years be- 


fore, and had roentgenographic evidence of 
nerve root infiltration. A neurosurgeon ad- 
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vised lobotomy because of persistent pains 
which had resisted all previous therapy. She 
was then referred for psychiatric treatment 
because this seemed to be the lesser evil. She 
was treated with amitriptyline and re- 
sponded within two weeks, to everyone’s 
amazement, but within six weeks, unfortu- 
nately, she relapsed. 

Five of the 17 in whom the drug was ef- 
fective, were also given electroshock con- 
comitantly (6-8 treatments). All did well; 
three have been followed for at least six 
months with minimal psychotherapy. 

Four of the group received amitriptyline 
plus more formal psychotherapy with excel- 
lent results and no relapses. In two, a short- 
term period of therapy (4-6 weeks) sufficed 
to produce dramatic changes. The two oth- 
ers remained in psychotherapy for 3-6 
months (once weekly) and made substantial 
gains. In each of these instances, it was 
clear that the drug was synergistic with psy- 
chotherapy and enabled the therapist to 
tackle the deeper personality problems.’ 

In considering the eight failures, two re- 
mained on the drug for only a few days. One 
stated she developed a “nervous” tremor 
which, incidentally, had been observed on 
numerous occasions over the past two years. 
It was not Parkinson-like and was not re- 
lieved by anti-Parkinson drugs. A second 
patient developed a pruritic rash within two 
days. Two additional patients were treated 
from 7-10 days and decided to stop the medi- 
cation. In one, the complaint was of “too 
much relaxation,” which can indeed be dis- 
concerting to a confirmed hypochondriac, 


Two patients showed no response within 
two weeks and failed to return. Only two of 
the eight failures remained on the drug for 
at least four weeks. These two had showed 
no agitation. They were shifted to phenel- 
zine and responded within a few weeks. 


Discussion 


Masked or hidden depression is character- 
ized by the presence of varied somatic symp- 
toms, and is often accompanied by concomi- 
tant somatic symptoms and/or proven medi- 
cal illness. Most of these patients deny their 
subjective feelings and prefer to continue 
their search for an organic diagnosis. When 
organic illness is found, both the doctor and 
the patient usually feel better; yet specific 
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as well as nonspecific measures directed to- 
wards alleviation of the medical illness, un- 
fortunately, do not result in an amelioration 
of complaints. Too frequently, this lack of 
recovery is related to an underlying undiag- 
nosed depression. Both the patient and the 
doctor become unilaterally preoccupied with 
the search for organic illness, its evaluation 
and re-evaluation, and its treatment, with- 
out a concomitant evaluation of the patient’s 
emotional status. Yet, failure to diagnose 
a severe depression may be as disastrous as 
failure to diagnose an acute coronary oc- 
clusion. 

Some of the clues to the presence of a hid- 
den depression can emerge from the history, 
which should always include an interview 
with at least one in the family besides the 
patient. A history of cyclothymic mood 
swings either in the individual or in the fam- 
ily history, previous episodes of depressicn, 
or previous treatment with electroshock, are 
all pertinent. A history of previous flare-ups 
of somatic illness during periods of stress 
is most significant. Recent death or illness 
of a relative, or close friend, or employer or 
employee, may precipitate a depression 
through its release of ambivalent feelings.® 
Financial difficulties, the failure to live up to 
one’s ideals and expectations, a loss of pres- 
tige, or even a sudden success may set the 
stage for the need for self-punishment and 
expiation, as pointed out by Rado.’ Birth- 
days, holidays, anniversary reactions to par- 
ent’s death* are possible provocative factors. 

Sadness may be evident but is often cov- 
ered by a disarmingly inappropriate smile. 
Attempts to engage the patient in conversa- 
tion in order to evaluate emotional trends, 
are frequently blocked and countered by con- 
stant and repetitive organ symptom recital. 
These symptoms are characteristically vague 
and generalized, and rarely follow known 
disease patterns. Sleep disturbances and 
changes in appetite and weight can often be 
elicited without too much difficulty. Their 
presence, although meaningful for the alert 
physician, may not spell out depression for 
the patient. These clues are easily elicited 
while the basic depression is denied. 

In the management of hidden depression, 
an evaluation or re-evaluation for possible 
organic illness may be indicated. The possi- 
bility of an occult malignancy (especially in 
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the lung, pancreas, or brain), or lupus eryth- 
ematosus must be kept in mind. Patients 
with recently discovered diabetes, coronary 
disease, peptic ulcer, hypertension, etc. may 
suffer depression because of somatopsychic 
reactions. Here the discovery of the medi- 
cal disease often produces an understandable 
emotional reaction even in relatively stable 
persons, but does not negate the need for 
primary treatment of the depression if this 
reaction is persistent and severe. 
Conclusions 

1) The impact of the era of psychophar- 
macology on the integration of medicine and 
psychiatry has been considered. 

2) Some of the pitfalls in the investiga- 
tion of these newer drugs are evaluated. 

3) The current treatment and approach 
to the management of depression have been 
considered, with special emphasis on the 
problem of “masked” or hidden depression, 
where somatic symptoms and/or disease 
mask the emotional overlay. 

4) Results with amitriptyline, a new anti- 
depressant, with or without other concomi- 
tant modalities of treatment in the total 
management of depression, are considered. 
A full consideration of the effects of various 
other antidepressants may eventually delin- 
eate their respective areas of usefulness. 

5) Some of the difficulties encountered in 
the evaluation of pure statistical reports are 
illustrated by representative case studies. 

6) The need for investigation for possible 
concomitant medical illness is not negated; 
but the need to discover and treat underlying 
depressive illness is emphasized. 


1921 Newkirk Ave., Brooklyn 26, New York. 


Amitriptyline is available under the trademark 
Elavil®, imipramine under the trademark Tofra- 
nil®, iproniazid under the trademark Marsilid®, 
isocarboxazid under the trademark Marplan, phenel- 
zine under the trademark Nardil, ethyltryptamine 
under the trademark Monase@). 
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DISCUSSION OF DR. DORFMAN’‘S PAPER 
HERBERT FREED, M.D. 
Philadelphia, Pa. 


There can be no disagreement about the ubiqui- 
tousness of depression. Every clinician has seen 
cases which can be subsumed under the name of 
masked depression when he is pressed to consider 
the indications for the various drugs which have 
been suggested as useful in different types of de- 
pression. As Lehmann put it, ‘The introduction of 
some of the new psychoactive drugs has caused a 
certain confusion among psychiatrists in regard to 
the term depression.” He has proposed a differen- 
tiation of depressed states on the behavioral level 
when only a reduction of spontaneity is the cri- 
terion. Again, the need for a frame of reference 
has led Alexander to classify the ‘four main sub- 
types of depression with a differential response to 
drug therapy.” These formulations are certainly 
thought provoking. Their verification and wide- 
spread acceptance awaits further observation. 

Alexander’s classification appeals to me because 
it is the kind of approach which must come—the 
marriage of psychodynamics and psychopharmacol- 
ogy. However, since I have not yet confirmed Alex- 
ander’s formulations to my satisfaction I have used 
another frame of reference to evaluate my observa- 
tions on a specialized use of amitriptyline (namely, 
parenteral and particularly intravenous) in various 
types of depression with the reduction of sponta- 
neity being the common denominator. 

The rationale for parenteral use derives from the 
universal objectives which I feel hold for all psy- 
chotherapy: (1) to establish emotional contact with 
the patient; (2) to modulate the patient’s affects 
because words are used essentially as carriers for 
affects in therapy, and affects are the “prime mov- 
ers” in treatment. 

Of 40 patients, ranging in age from 18 to 70, 33 
were given one or more intravenous injections of 
amitriptyline. The usual dose was 15 mg. and the 
maximum dose was 30 mg. The side effect of 
drowsiness determined the desirable dose. Undesir- 


able effects on pulse and blood pressure were not 
noted. The descriptive term “relaxed” was usually 
applied by the patient to his subjective state within 
15 minutes after the injection. 


It was noted that 


the same feeling was reported in three patients 
with tremors of the senile type although the trem- 
ors did not cease. In a small number, daily intra- 
venous injections were given for a week or more. 
In 90% of these cases, the oral preparation in doses 
of 75 to 100 mg. for 24 hours was also administered. 

Even the purely somatic ECT serves the purpose 
of facilitation of emotional contact. However, ECT 
may be threatening enough to the patient to impair 
its value in paving the way for a more relaxed doc- 
tor-patient relationship. This drug response of “the 
relaxed feeling’? noted after parenteral amitripty- 
line was used to abet therapeutic rapport in addi- 
tion to its specific antidepressant effect. Signifi- 
cantly, the modulation of affect thus seen did not 
achieve that affective quality which would suggest 
that amitriptyline was a euphoriant. This struck 
me as being significant in that Dr. Dorfman notes 
the difference in effect between amitriptyline and 
the MAO inhibitors while Dr. Hoff previously made 
an analogous observation on the effect of imi- 
pramine therapy compared with that of the eu- 
phoriant effect of iproniazid. 

In the above patients as in Dr. Dorfman’s series, 
other procedures, including ECT or other psycho- 
pharmacologic agents, were used. Having seen the 
positive response to amitriptyline alone in some pa- 
tients, I was interested in the possibility of the com- 
bined approach of amitriptyline with other agents. 
No contraindications were noted. ; 

My observations on amitriptyline suggest that the 
modulation of affect possibly encompasses a change 
in the level of tension and thus may be particularly 
related to an antianxiety factor. It would seem that 
this drug is singularly safe for use in the aged or 
in chronic brain syndromes in the doses mentioned 
for parenteral usage. 

I am in full agreement with Dr. Dorfman as to 
the use of amitriptyline in the total treatment of 
the depressed patient (of the masked variety and 
other types). Furthermore, the evolving categories 
of depression and the unsettled status of specific 
drugs for a specific type of depression has led me 
to try amitriptyline parenterally to facilitate emo- 
tional contact in all varieties of depressed patients. 
It was noted that the lack of side effects has made 
available a safe and useful drug without regard to 
the type of depression treated. 
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The Treatment of Depression in Private Practice 


EDWIN DUNLOP, M.D.* 


The central theme of ‘anxiety’ has char- 
acterized so much of our living as well as the 
literature, drama and music of recent years, 
that the era was well dubbed the “age of 
anxiety.” Today, however, evidence which 
includes an increasing number of reported 
suicides, seems to indicate that the age of 
anxiety has passed and is being replaced by 
a “decade of depression.’ 


We are given to understand that 25,000 
successful suicides are reported annually. 
One might presume that an equal number of 
suicides are dismissed or passed off or 
hushed up under another guise by those who 
desire to remove the social stigma associ- 
ated with their demise. Karl Menninger has 
estimated, that for every successful suicide 
in the United States, there may be 60 un- 
successful attempts. Many of us have treated 
patients who have made multiple but inef- 
fective suicidal attempts during their psy- 
chiatric careers. If the assumption on Men- 
ninger’s part is correct, we can deduce that 
three million Americans each year make 
some attempt at felo-de-se. Even lowering 
this rate to one-half of the estimate, sug- 
gests a figure of over one million and is nu- 
merically significant. It is the fifth most 
frequent cause of death in youngsters age 15 
to 19 and is the third largest cause of death 
among the college population. 

Bennett, in a recent article in the Journal 
of the American Medical Association, re- 
ported on 150 patients who had been exposed 
to medical or surgical procedures and were 
eventually recognized to have various psy- 
chiatric disorders. More than 50° of these, 
85 in all, had depressive illnesses. The word 
depression is loosely used both in diagnostic 
and descriptive terms and it is evident that 
it is not a descriptive entity but a multi- 
headed monster with vulnerability to specific 
and select treatment. Depressive illness in 
its multiple manifestations is the most com- 
mon and the most challenging problem that 
confronts the psychiatrist in private prac- 
tice today. If it is such a problem to the 
psychiatrist, how much more difficult and 
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how frequently unrecognized is this condi- 
tion in the general medical population? 

Our topic today is indeed indicative of the 
need that must be met. All of us, I am con- 
vinced, are aware that more and more of our 
patients are showing depressive elements to 
their illnesses and it has often been re- 
marked recently that reactive depressions 
are on the increase, while there seems to be 
a definite diminution in the percentage of the 
classical manic-depressive and involutional 
type depressions. 

In spite of the apparent decline of manic- 
depressive psychosis, which carries a per- 
centage risk of 1% of the male population, 
it may be presumed that from 5 to 10% of 
the male population at one time or another 
and possibly much more of the female popu- 
lation, show varying manifestations of de- 
pression, This would indicate a population 
of between eight and ten million people de- 
pressed at this moment. Although many of 
these are mild depressions and we recognize 
they have the virtue of spontaneous remis- 
sion, in due course of time the depressed pa- 
tient nevertheless becomes a problem to his 
family, a burden to his physician and a dan- 
ger to himself, 

Treatment: The treatment of depression 
has been alluded to by other prominent au- 
thorities and a great deal of repetition will 
be avoided if one leaves out the classical de- 
scriptive signs, symptoms and behavior of 
depression and pass on to therapy. 

By the time the average patient seeks psy- 
chiatric help, he has been exposed to a blitz 
or a barrage of platitudes by well meaning 
and well intentioned friends who unani- 
mously agree that the patient ‘must help 
himself,” ‘snap out of it,” “has to forget 
himself,” “stop worrying,” “go out more,” 
ete. This of course is gross medical and psy- 
chiatric ignorance at its best, and succeeds 
only in plunging the patient into more de- 
tachment and despair. 

At the earliest possible time, the patient 
must be assured that self help is of little 
value, that the problem is one of coopera- 
tive management and that a successful out- 
come can be anticipated in the light of pre- 
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vious experience. At this point, stress should 
be removed from the patient by those who 
persist in such platitudes and the patient 
should not be exposed to further insults by 
any attempt at systematic psychotherapy. 
This would serve only to deepen the patient’s 
sense of futility and despair. 

It is important, however, that the thera- 
pist should establish a warm rapport with 
the patient at the earliest moment. This is 
not an easy art and requires much patience 
and skill. The approach must be optimistic 
and positive with constant reassurance about 
ultimate recovery. The patient often re- 
sponds to this and constant repetition of the 
theme gradually bears fruit. 


It is somewhat dangerous to set time lim- 
its on a patient’s recovery, as failure to 
achieve improvement by a designated date 
may plunge the patient into further despair. 
The approach must be warm, personal and 
sincere. No better description of the care 
of the depressed patient can be given than 
the words of the late John Donnelly, “To 
care for a patient, you must care for him.” 
This can only be accomplished if adequate 
time is spent in making contact with the pa- 
tient and gaining his confidence. Constant 
reassurance about the recoverability of the 
illness and the explanation that most of the 
self-accusatory, malignant and morbid ideas 
are generated by the illness itself may ap- 
pear to make little impression on the patient, 
but these are often recalled gratefully by 
the patient after his recovery. To remain 
cool, aloof and objective or, as Jack Ewalt 
says, “To make like an analyst,” is only to 
be deplored and has no place in the treat- 
ment of depression. 

The current era is replete with an array of 
antidepressant therapies the number of 
which has never been available before. To 
the amine oxidase inhibitors as a group 
must go the credit of producing a multitude 
of satisfactory recoveries. This group, how- 
ever, is but the entering wedge. Modifica- 
tions and variations are constantly being 
produced which successfully increase the ef- 
fectiveness of the antidepressant drug and 
at the same time decrease the untoward or 
undesirable reactions. It must not be for- 
gotten that different drugs are effective in 
different types of depressions. This indi- 


cates that we are dealing with symptoms ra- 
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ther than separate disease entities. 

Severe depressions are best handled under 
hospital conditions and should therefore be 
admitted to a psychiatric facility. This has 
the additional benefit of removing the pa- 
tient from an environment which sometimes 
can be brittle with hostility. Not uncom- 
monly, deep resentments and animosity to- 
ward close relatives appear during a depres- 
sion, and a change of environment is gen- 
erally beneficial for both sides. Hospitaliza- 
tion also provides the patient with a feeling 
of security. By submitting to hospital treat- 
ment, the patient is making a cooperative 
gesture. Adequate sleep must be encour- 
aged, especially when early morning awaken- 
ing is experienced. Most depressed patients 
will require two or three times the recom- 
mended dosage of barbiturates or hypnotics 
and should be given maximal dosage while 
under hospital protection to promote better 
sleep habits. Some of the milder nonbar- 
biturates such as glutethimide, 1 gm., and 
methyprylon, 600 mgm., can produce effec- 
tive sedation. 

Most patients complain about loss of appe- 
tite and frequently demand something to 
stimulate this, which is virtually impossible. 
Supplementary high potency vitamin ther- 
apy should be given and, as we are fre- 
quently utilizing amine oxidase inhibitors 
and other antidepressant chemicals which 
require adequate cerebral metabolism, spe- 
cial emphasis on adequate supplements of 
essential vitamins and amino acids have 
prompted me to provide all patients who are 
cn antidepressants with a formula compris- 
ing the following: glutamine 300 mg., GABA 
60 mg., niacin 10 mg., thiamine 10 mg., as- 
corbic acid 10 mg., pyridoxine 5 mg., ace- 
tylcholine 5 mg. 

As far as specific therapy is concerned, 
where the depression is severe and suicidal 
risk is great, there is no better treatment 
than electroshock. It can be given with the 
concurrent administration of antidepressant 
agents. Our experience has been confirmed 
by others that the utilization of these chem- 
icals affords an economy of ECT as the max- 
imal therapeutic effect of the medicine and 
the treatment seems to peak at about the 
same time—toward the end of the second 
week, Once the initial course of electro- 
shock therapy has proven successful, the pa- 
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tient can be released from the hospital and 
followed up either in the Out-patient De- 
partment or in the office. This, however, is 
a dangerously critical transition. The patient 
should be closely watched during the first 
week or ten days. Many of us have had the 
experience of an apparent recovered or im- 
proved patient who has sought permission 
to go home and has convinced his physician 
that he is now well and has promptly com- 
mitted suicide at the first opportunity. Main- 
tenance with an antidepressant drug is con- 
tinued long after the patient has recovered. 
As a rule, maintenance therapy should be 
continued for a period of four to six months, 
during which time a patient should be seen 
regularly. At this stage, psychotherapy can 
be of immense value in preventing recur- 
rence of the depression and in dealing with 
the patient who until this time was inacces- 
sible for psychotherapy. 

In treating the office patient who does not 
require hospitalization, the initial visit 
should provide the time for a fairly long in- 
terview. I use this opportunity to provide 
the patient some immediate symptomatic re- 
lief. 

Intravenous amobarbital and, more re- 
cently, amytriptyline have very often pro- 
duced a gratifying response which the pa- 
tient experiences immediately. They also 
enable one to impress upon the patient the 
successful anticipated outcome. 

Amitriytpline has become increasingly 
useful to me in the treatment of the de- 
pressed patient, especially the one who shows 
the secondary type of depression called the 
“smiling depression” by Roth and Sargant. 
These patients very often do poorly when 
given electroshock but are effectively treated 
when given antidepressant chemicals. Ami- 
triptyline has a specific advantage over any 
antidepressant currently available and I see 
increasing evidence of its usefulness in re- 
ducing tension, agitation and anxiety, as 
well as in relieving the depressive quality of 
the illness. Amitriptyline appears, more by 
accident than design, to combine better than 
any other antidepressant drug the success- 
ful treatment of anxiety at one end of the 
scale and depression at the other. Experi- 
ence in the past has shown us that, when 
using electroshock or analeptics, although 
depression can be relieved, the accompanying 
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anxiety eventually proves more troublesome 
than the depressive phase of the illness. Ami- 
triptyline successfully bridges these diver- 
gent symptoms which are displayed in va- 
rying proportions in all depressive syn- 
dromes., 

Although closely related to imipramine, 
amitriptyline has shown none of the prob- 
lematic side effects such as vasomotor flush- 
ing, sweating, palpitation and hypotension. 
In my experience, it has thus far not caused 
any excitation or agitation. Amitriptyline 
has been given to more than 20 patients by 
the parenteral route, generally in a dosage 
of 30 mg. intravenously at the onset of 
treatment. The same dose is repeated two 
to three times daily in the hospitalized pa- 
tient until clinical improvement is obtained. 
This is not an attempt to establish a loading 
dose, but it has, to my satisfaction, initiated 
clinical recovery, and appreciable improve- 
ment is sometimes experienced by the pa- 
tient in a matter of minutes. It is extremely 
well tolerated. The patients are able to 
leave the office or their rooms a short time 
after the intravenous injection and there 
has been no reported hypotensive complica- 
tion. 

Intravenous amitriptyline has been plotted 
on the Winston Blood Pressure Follower in 
the lying, sitting, and standing positions at 
three minute intervals without a variation 
of more than 10 points systolic pressure. It 
is gratifying to have patients show recov- 
ery and improvement with amitriptyline 
from other than depressive symptoms for 
which the drug was not primarily intended. 
Noticeably, there is a reduction in gastro- 
intestinal distress, hyperventilation, dizzi- 
ness, tension, and vasomotor dysfunction. 
This reveals a component of central nervous 
system anticholinergic effect which is oper- 
ating with this compound. Relief of these 
symptoms is often noticed before the de- 
pressive element of the patient’s illness has 
been affected. 

Hospitalized patients tolerate 25 mg. p.o. 
q.i.d., and some have been given up to 200 
mg. daily without adverse effect. There is 
commonly, however, a complaint of drowsi- 
ness when 100 mg. daily is administered. 
For office patients, it is surprising how many 
excellent results can be produced with a dose 
as low as 10 mg.t.id. This is most effective 
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in the neurotic type of depressed patient who 
generally overacts to phenothiazine tranquil- 
izers and barbiturates and tends grossly to 
exaggerate the sedative effect of these com- 
pounds. Amitriptyline has not produced this 
to any degree in such patients. Other than 
the complaint of dry mouth and some consti- 
pation, very little in the way of side effects 
can be attributed to the medication at this 
low dosage. 

Amitriptyline offers as much usefulness 
in nondepressive behavior as it does in a 
depressive reaction and it is intriguing to 
explore the broad spectrum of this interest- 
ing chemical compound. 

Approximately one hundred and twenty 
patients have been studied with amitripty- 
line during the last fifteen months. It is an 
effective antidepressant when employed in 
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both hospital and ambulatory patients. Its 
dependability and freedom from toxicity and 
severe side effects merit further evaluation 
on a broader spectrum of depressive disor- 
ders. 


Glutethimide is available under the trademark 
Doriden®), methyprylon under the trademark Nolu- 
dar®, amitriptyline under the trademark Elavil®, 
imipramine under the trademark Tofranil. 
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Electrostimulation Therapy and Drugs 


(A Future for Computers ) 


PAUL H. WILCox, M.D. 


When recently I agreed to present this 
paper, I set my secretary to work hastily 
cataloguing the articles about psychophar- 
macological drugs which have appeared in 
the past twelve months. She soon had over 
500 articles, without including the foreign 
language literature. When I read Joseph 
Wortis’s review in the January issue of the 
American Journal of Psychiatry,’ I found 
he had listed 120 articles which he said he 
selected from about i,000 available. When 
I scanned the 50 some abstracts in the 1960- 
61 Year Book of Drug Therapy,’ there were 
only six references which duplicated the ar- 
ticles quoted by Joseph Wortis. 


It soon became apparent that it would be 
impossible for me to present a reliable up- 
to-date review in this short period of time. 
It has not been possible for me to even read 
enough to more than guess at which articles 
are the most significant. My compromise 
has been to code the titles and select some 
samples from them, I, therefore, shall try 
to present some basic principles for evaluat- 
ing the subject and guess at some of the 
patterns of progress ahead of us. 

In my chapter review, “Drugs and Electro- 
shock Treatment” in the 1960 volume of 
Progress in Neurology and Psychiatry,” I 
quoted Holt’s 1959 paper® as follows: “After 
an initial decrease in the use of electroshock 
after introduction of tranquilizing and ener- 
gizing drugs, electroshock has regained the 
ground lost and remains the speediest ther- 
apy for relief of the acute psychotic reac- 
tions, notably depression.” He has assured 
me that recent developments have not sig- 
nificantly changed his opinion. A year ago 
the early reports on isocarboxazid, phenel- 
zine, and nialamide were making the familiar 
early claims that they could largely replace 
ECT for depressions, but I expressed my 
skepticism at that time. 

Before I comment on the recent reports 
about isocarboxazid, I would like to make a 
self-analysis regarding my resistance to the 
claims for these drugs. In the first place, I 
have worked out a system which is familiar 


to me, which gives me confidence that I have 
a high grade of economical treatment, which 
I can offer to a wide variety of my patients 
in my private office practice. This system 
involves a rapid survey of the presenting 
symptoms with the help of a self-scoring 
psychiatric scale for those who are mentally 
capable of scoring it. For those who have 
difficulty filling it out on their own, I can 
use the same form and fill in the informa- 
tion myself while questioning the patient for 
the details. I also give many of my patients 
the Minnesota Multiphasic Personality In- 
ventory to fill out at home as an alternate 
source of information regarding their symp- 
tom profile. For most of my patients, I can 
collect enough information during the first 
interview to decide whether I want to con- 
tinue for the time being on psychotherapy 
alone, or whether I want to start them right 
out on electrical treatment, either non-con- 
vulsive electrostimulation under sodium 
thiopental anesthesia (ESnc) or electrocon- 
vulsive therapy preceded by I.V. sodium thio- 
pental (ECT). 


More often than not I give ESnc first be- 
cause it gives me important additional infor- 
mation. It reveals those patients who are 
ready to abreact and get relief from a dis- 
charge of their repressed feelings. It also 
quite reliably reveals those patients who 
show a trend to increased depression follow- 
ing the ESnc. Where the depression is ob- 
viously deep and the agitation presses for 
immediate action, ECT is given as the first 
treatment, but in many patients the issue 
is not as clear. The pattern of response to 
the ESnc is very helpful in deciding whether 
it is probably desirable to continue the ESnc 
or whether a switch to ECT is desirable. The 
patient is given the I.V. sodium thiopental 
in either case, and in most cases he is not 
informed ahead of time as to the difference 
in the treatments he may receive. When 
ECT is planned, the amount of sodium thio- 
pental used is about two-thirds of the amount 
used for ESne. The ECT is induced with an 
ascending current strength, manually con- 
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trolled, and then the tonic and clonic phases 
are splinted by continued stimulation at a 
level adjusted to the force of the patient’s 
muscle contractions. Many patients are able 
to recognize afterwards that they have re- 
ceived a different treatment, but they are 
usually satisfied with the general statement, 
“Yes, I made it a little stronger today.” 


Often I prescribe a small amount of mild 
medication to take the edge off their symp- 
toms while the main therapy is taking effect. 
My choices for this purpose have been vin- 
barbital gr. ss t.i.d. as needed or meproba- 
mate 400 mg. t.id. or q.id. as needed, or 
plain Dexamyl, one tablet in the A.M. if 
necessary. If bedtime medication is called 
for, I usually prescribe vinbarbital gr. ss at 
h.s, if necessary. This small group of drugs 
has very few side effects in the doses pre- 
scribed. There is no loss of initiative and no 
hangover from them so that the progress 
of the patient is not confused by the medi- 
cation. 


With this program, I am troubled with 
very few complications and side effects. 
When the ECT has to be intensified, most 
patients soon comment on some spotty mem- 
ory disturbances. This is practically the 
only side effect in this program that some- 
times is annoying, 

As you can see, any competing therapy 
has to offer a noticeable gain in the comfort 
of the patients, appreciably speed up the 
progress of the patients and not add signifi- 
cantly to the need of control studies to avoid 
new and hidden complications. 


As I review the articles on isocarboxazid, 
I find myself in conflict. They sound good 
but the side effects, though labeled as mini- 
mal and reversible, are perplexing. It seems 
that if the dose is not raised above 30 mg. 
daily, the visible side effects are less com- 
mon, However, there is agreement that ap- 
proximately three weeks are needed to see 
whether the drug is going to be helpful, and 
then there is the expectation that the drug 
should be continued on lower maintenance 
dosage for several months to avoid relapse. 
In the meantime, there is no good index of 
over-all progress. In contrast, with the 
treatment program I have outlined above, 
both the patient and I can judge the level of 
progress with confidence that we are observ- 
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ing the level of the person’s inner adjust- 
ment rather than just observing a drug reac- 
tion coating over an unknown core. Many 
patients express the feeling of not wishing 
to take pills week after week without being 
able to know from day to day whether they 
need them. Any medication which allays 
immediate symptoms is more understandable 
to the patient. 


Let us examine more closely the side ef- 
fects which have been reported for isocar- 
boxazid. Carter® in treating 116 institution- 
alized mentally retarded patients with 10 to 
30 mg. of isocarboxazid daily over a five to 
seven month period observed that five pa- 
tients experienced an increase in grand mal 
seizures. This warns us that isocarboxazid 
is an analeptic and even in this dosage range 
may enhance a grand mal tendency. Dean® 
gives a generally favorable report for iso- 
carboxazid, using 10 to 40 mg. daily for 
two weeks to three months, and continuing 
at that level or less for several months ac- 
cording to the patient’s response. He re- 
ported on 47 patients treated in the office. 
However, he stated: “Three patients discon- 
tinued medication because of ‘nervousness’ 
and one was taken off the drug after two 
weeks because of orthostatic hypotension 
which responded to interruption of treatment 
and a subsequent reduction in dosage; one 
became constipated; two developed edema 
which was routinely managed with diuretics 
and reduction of dosage.”’ This was a favor- 
able report, but a drug which can produce 
that many complications is not going to be 
used by me in my set-up except in those 
cases where my regular routine is failing to 
get satisfactory results. Let us look further. 

Kimbell and Pokorny’ give a favorable re- 
port for isocarboxazid, saying, “. .. Marplan 
appears to be an effective, safe, and reason- 
ably well-tolerated drug in the treatment of 
elderly, chronically depressed patients.” 
However, they noted that a patient with a 
schizophrenic reaction became less depressed 
on isocarboxazid, but became more obviously 
schizophrenic with marked suspiciousness, 
delusional ideation and mild grandiosity. 
They also describe a 72-year-old white male 
whose mood improved with isocarboxazid, 
but who became dizzy and fell several times, 
one time causing a laceration on his fore- 
head. This continued even at 10 mg. daily, 


52 DISEASES OF THE NERVOUS SYSTEM 


so the drug was discontinued. The dizziness 
and falling stopped, but his depressive symp- 
toms returned. 

Lathbury® states: “It was concluded that 
when administered to patients in certain cat- 
egories, isocarboxazid is an extremely safe 
and effective antidepressant.” However, he 
also stated: “Dizziness was easily managed 
if patients were cautioned against sudden 
changes of position, and advised to sit down 
for a moment until the attack passed.” 

I ask you, “Are we hypnotized by these 
drugs so that we make rosy claims for them 
at the same time we are honestly reporting 
the side effects?” 

Yochelson” gives a strongly favorable re- 
port for isocarboxazid, emphasizing that it 
markedly reduced the need for ECT. He 
makes the interesting observation, that, in 
a case of combined psychic tension and de- 
pression, the depressive component was de- 
creased and the psychic tension component 
was increased by the drug. Out of 36 pa- 
tients in his study, isocarboxazid was dis- 
continued in five because of increased psy- 
chic tension. What is the great value of a 
drug that, in an appreciable number of cases, 
enhances a grand mal tendency, or knocks 
the blood pressure down to hypotensive lev- 
els, or causes edema, or causes increased psy- 
chic tension, or enhances schizophrenic 
symptoms? 

I would like to call your attention to the 
article by Cattell and Malitz* which rates 
some 50 drugs in this field on effectuality 1, 
2, or 3 and on toxicity and side reactions A, 
B, and C. This is a realistic and sobering 
classification. The side effects are sufficiently 
formidable so that I feel I can use very few 
of the drugs profitably in my patients who 
are suitable for out-patient treatment. As 
an aside, it might be questioned whether, 
when the ideal symptomatic antidepressant 
is found, we would dare use it because of the 
almost inevitable addiction potentialities, 
even if only in terms of psychic dependency. 

In all fairness, I want to point out how a 
different setup would reasonably influence 
one’s judgment, I give all my treatments 


in my Office. It is arranged so this is feasible 
and convenient. On the other hand, if a psy- 
chiatrist’s program is to give all his electric 
treatments in a hospital or clinic at some 
distance from his office, he needs to ration- 
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alize the expense and inconvenience to his 
patient. In my set-up, the shift from one pat- 
tern of treatment to another is very easy. 
The only considerations are indications, and 
whatever changes in terms of time and 
chauffeuring are required. I see about 500 pa- 
tients a year, only a small percentage of 
whom are for diagnosis only. The hazards of 
sodium thiopental have been adequately off- 
set by care in technique. It is to be granted 
that this program does not take care of those 
patients who require hospitalization for rea- 
sons other than the treatments themselves. 

There is a crying need among us which 
requires a vastly improved system for its 
solution. I know the foundations are being 
laid, but I have not had time yet to search 
out the details of progress. The question is, 
“Where can I send selected patients for bet- 
ter treatment than I can give them?” Cer- 
tainly, I can send them to this famous hospi- 
tal or that sanitarium—and what happens? 
They come back after a few weeks, having 
spent a considerable sum of money, but their 
treatment has been less definitive than mine 
and there is no added advice as to what is 
more likely to be a successful program for 
them. 

We need to begin to think in terms of ccd- 
ing our information in ways which can be 
used in computer systems so that the rapid 
advances can be known and utilized. In my 
chapter review, I used the simple phrases 
ECT-resistant and ECT-yielding cases, and 
drug-resistant and drug-yielding cases. Ob- 
viously the drug-resistant and the drug- 
yielding cases must be broken down into the 
chlorpromazine-resistant and the chlorprom- 
azine-yielding cases, or the perphenazine-re- 
sistant cases and the perphenazine-yielding 
cases, etc. 

It is no longer simply a question of 
whether ECT is better or a particular drug is 
better. The case needs to be defined in a 
precise way and then by various tests and 
trials classified in terms of patterns of re- 
sistance and of yielding to various modali- 
ties. When I can send a patient to a re- 
search center and receive the patient back 
after a month with the prescription that this 
patient is an ECT-yielding case who is re- 
sistant to imipramine, for example, but 
yields favorably to trifluoperazine, but with 
a susceptibility to the following side-effects, 
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to be specified, then the expense incurred 
would be more worthwhile. 

Another way this might work is that I 
could send certain coded information to a 
research center in Washington and receive 
back information as to which institutions 
are making special studies on this patient’s 
type of problem. The counterpart of this 
would be that there would be movement of 
selected patients to various centers for spe- 
cial study and treatment in various catego- 
ries. You may be amused at the idea that 
patients are going to be treated by Univac 
orders, but whether we like it or not, this is 
the path of the future. 

Some will fall by the wayside, thinking 
that this is enough, but others will be mas- 
ters of the new science, so that all the com- 
puters that can add to our classified knowl- 
edge will be combined with the best efforts in 
direct doctor-patient relationship in the 
treatment of the patient, the constructive 
use of transference, etc. 


I am sorry that I cannot at this time give 
a detailed report on the comparative values 
of the many drugs which are being so inten- 
sively studied. The pace has outstripped me 
and will continue to outstrip all of us until 
we yield to the demands of progress and 
utilize the new methods of information re- 
trieval, We are beset with competing prej- 
udices and misconceptions which we need to 
help each other to overcome. For example, 
Joseph Wortis speaks of EST in the follow- 
ing terms, “. . . in spite of its crudity (EST) 
still is a quick and sure method for the re- 
lief of depressions.” The attitude that elec- 
troconvulsive therapy was a crude method 
was already prevalent in 1944. As many of 
you know, I have been advocating the con- 
cept that electrostimulation is not a simple 
push-button modality, but really is a mul- 
tiple modality with different techniques for 
different purposes. The refinements are con- 
tinuing to be studied in certain areas. 

Howard G. Alexander’ has devised a tech- 
nique of rapid treatment of schizophrenics. 
He starts the patients out on 5 mg. of tri- 
fluoperazine b.i.d. and simultaneously gives 
two ECT’s daily, about one hour apart, until 
profound regression occurs, to the level of 
disorientation, marked retardation and in 
Some cases, soiling. Then he switches to 
nonconvulsive electrostimulation for 20 secs. 
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on alternate days for eight treatments. The 
nonconvulsive electrical stimulation rapidly 
relieves the confusion produced by the ECT. 
Twenty-one days after the treatment is 
started, 75% of his early schizophrenics are 
free of psychotic symptoms and are capable 
of accepting responsibility. Then he starts 
them on a rehabilitation program. He uses 
alternating current for both the ECT and the 
ESnec. He is enthusiastic about the syner- 
gism between his regressive electroshock 
therapy and the trifluoperazine. He gets re- 
sults with this combination in patients who 
were resistant to regressive ECT alone and 
to trifluoperazine alone. Further study is 
needed to determine how much regression is 
necessary to obtain the desired results. 


Weckowicz and Ward® made an excellent 
study of trifluoperazine in apathetic chronic 
schizophrenics. They coded their patients’ 
behavior so that the reactions to the medica- 
tion could be quantified in various categories. 
This is in line with what we need, namely, 
improved definition of the symptoms which 
respond favorably to a particular drug. I 
wish to strongly emphasize that there is a 
big difference in the program for patients 
who need to be hospitalized for treatment 
and those who are suitable for out-patien 
management. 


Summary 


Day after day, week after week, I treat 
psychiatric patients in my office with indi- 
vidualized, precisely differentiated tech- 
niques, using various modalities of relatively 
mild electrostimulation, accompanied by the 
minimal use of drugs. Surprisingly few of 
my patients require hospitalization. For the 
most part, they continue on the jobs they are 
on. My methods leave the patients in an 
alert, oriented state so that their progress 
can be evaluated from day to day and week 
to week. I am appalled when I read and 
hear about the complex and hidden side ef- 
fects that accompany the use of so many of 
the new drugs widely heralded in psycho- 
pharmacology. It forces me to believe that 
my colleagues have not mastered the rela- 
tively simple methods of delicate and differ- 
ential electrostimulation, combined with ac- 
tive psychotherapy, which make possible a 
high standard of therapy against which to 
compare the drugs. When a patient is sick 
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enough to require hospitalization, it becomes 
more reasonable to try out various treat- 
ments of increasing difficulty and of increas- 
ing hazard to attempt to turn the tide in 
cases which have not responded to the safer 
techniques. Personally, I am_ prejudiced 
against regressive treatment, but it may be 
necessary in some cases. The seductive en- 
thusiasm for new drugs will undoubtedly 
continue to supply us with a continuous se- 
ries of them. It seems to me that we shall 
need to resort to specialized methods of cod- 
ing information and information retrieval to 
aid us in sorting out what to do for speci- 
fied patients. Furthermore, we need to keep 
reminding ourselves that our immediate and 
our long range goals are not all the same, 
and these differences unconsciously load our 
biases in favor of or against various treat- 
ment methods. 


333 Sixth St., Traverse City, Mich. 


Isocarboxazid is available under the trademark 
Marplan, phenelzine under the trademark Nardil, 
nialamide under the trademark Niamid, meproba- 
mate under the trademarks Miltown® and Equa- 
nil®, sodium thiopental as Pentothal®) Sodium, vin- 
barbital under the trademark Delvinal®, chlorprom- 
azine under the trademark Thorazine®, trifluopera- 
zine under the trademark Stelazine®, perphenazine 
under the trademark Trilafon®. Dexamyl® is a 
combination of sulfate and amobarbital. 
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Treatment of Depressive States with Amitriptyline 


DOUGLAS BENNETT, M.D.* 


The evaluation of new psychotropic drugs 
is beset with methodological difficulties. 
These have been described in the report of 
the World Health Organization Study Group 
on “Ataractic and Hallucinogenic Drugs,” 
who stress the need for a more rigorous sci- 
entific approach to this problem. 


When one is presented with a new psycho- 
tropic drug, there is much to be said for a 
preliminary study to decide on clinical 
grounds whether the drug appears to have 
any activity at all, its speed of action, which 
type of patient shows the best response to 
the drug, the side effects, and any toxic man- 
ifestations, The acceptance by patients of 
the drug, the effective dosage and the best 
method of administration must also be in- 
vestigated. | 

The study I am reporting is designed to 
give a preliminary answer to some of these 
questions about amitriptyline. Controlled 
studies using precise methodology have been 
commenced but no results are available yet. 

The patients studied were selected from 
the out-patient departments of two general 
hospitals, one in London and one in Surrey, 
and from a mental hospital outside London. 
They were selected for a variety of reasons; 
for their failure to respond to previous treat- 
ment, because their illness coincided with 
one’s interest in the new form of treatment, 
and possibly (as the study proceeded) be- 
cause they were thought likely, from expe- 
rience already gained, to respond favorably 
to amitriptyline. While such selection may 
be biased, cases unlikely to respond were not 
outnumbered by favorable cases and random 
selection might well give similar results. 

Seventy-four cases, 49 women and 25 men, 
were treated. Their ages ranged from 18 
to 73 years. Diagnostically they were classi- 
fied as depressed manic-depressive patients 
(50) ; involutional depression (5); neurotic 
depressions (18); epilepsy with depression 
(1). No schizophrenics were included. 

All patients were given oral amitriptyline 
and the method of administration was stand- 
ardized. Twenty-five mg. was given thrice 


*Consultant Psychiatrist, Netherne Hosp., Couls- 
don, England. 


daily for five days and the dose was then in- 
creased to 50 mg. three times a day. No pa- 
tient was given doses in excess of 150 mg. 
a day. Only one patient had a tranquilizer 
in addition, but most patients were taking a 
barbiturate sedative at night. It is impos- 
sible, in this study (which has only been in 
progress six months) to draw firm conclu- 
sions as to the duration of treatment. 

Response to treatment was rarely noted 
before the 10th or 14th day, and in only two 
cases was improvement noted before this 
time. In some patients, improvement was 
not noted until they had been on treatment 
for a month, and others showing partial im- 
provement responded even more slowly. 

Increase in appetite and weight often oc- 
curred, but seemed less marked than with the 
monoamine oxidase inhibiting drugs. 

In the early stages of treatment, many 
patients complained of considerable drowsi- 
ness, which diminished as treatment con- 
tinued, although the drug was on occasion 
abandoned by the patient for this reason. 

In those cases showing a good response, 
early and dramatic improvement in sleep- 
lessness resulted and many patients noted a 
feeling of relaxation. 

The ability of some patients to reduce 
their night sedatives after only a month’s 
treatment was unique in my experience of 
the treatment of depression. 

Transient episodes of relief of depressive 
feelings, lasting minutes or an hour, were 
noted by intelligent and observant patients 
during the first week of treatment and 
seemed to augur well for the success of 
treatment. 

A few patients showed marked objective 
improvement in their condition for some 
time before they would admit to any sub- 
jective feeling of relief. Only one patient 
responded well to treatment, and then, fol- 
lowing the reduction of the dose to 100 mg. 
amitriptyline daily, relapsed and failed to 
respond again to treatment. Four patients 
developed hypomania of varying degrees. 
The “swing-over”’ to hypomania occurred 
quite suddenly and with little warning in two 
cases. In two other patients prompt action 
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in stopping amitriptyline and giving chlor- 
promazine prevented the development of 
more serious symptoms. I am not yet cer- 
tain how to avoid this difficulty in view of 
the apparent absence of warning signs. 

These were not unduly troublesome and 
much less marked than those occurring in 
treatment with imipramine. The common- 
est were dry mouth and drowsiness, exces- 
sive perspiration and constipation. Blurring 
of vision occurred, but not commonly. Nau- 
sea was noted, as was heartburn. Heartburn 
was complained of by three patients. I have 
not seen it mentioned previously. 

There is a tendency for the side effects to 
diminish as treatment continues. 

Of the eight patients who discontinued 
treatment six complained bitterly of tired- 
ness and drowsiness. 

Postural hypotension and toxic effects on 
the liver or blood were not noted. 


Results 


Of the 74 patients 34 (46%) were defi- 
nitely improved with the total disappearance 
of depressive symptoms and a return to nor- 
mal activity, while 17 (23%) were partially 
improved with a reduction in some or all 
depressive symptoms short of total disap- 
pearance. Fifteen patients (21%) showed 
no improvement, and eight (10%) discontin- 
ued treatment. 

Forty-four percent of the depressed manic- 
depressives, 80% of involutional depressions, 
and 33% of neurotic depressions, were defi- 
nitely improved. 

Among those who showed definite im- 
provement, the most interesting finding was 
that 11 had failed to respond satisfactorily 
to previous treatment with electroplexy; five, 
however, had responded equally well to pre- 
vious electroplexy. Fifteen responded bet- 
ter to amitriptyline than to other antide- 
pressive drugs, while one had responded as 
well to another drug. Four had had no pre- 
vious treatment. 

Of those who did not improve with ami- 
triptyline, five improved with electroplexy, 
three with other antidepressive drugs, while 


- dramatic effects of amitriptyline. 
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four have not been improved by any form of 
treatment. 

Depressed manic-depressives who were ina 
mental hospital did less well than out-patient 
cases presumably because they were more ill 
and had been depressed longer. Two such 
patients, however, responded dramatically. 

I could not, on the basis of this study, per- 
suade myself that agitated depressives did 
either better or less well than retarded de- 
pressives, 


Conclusions 


There seems to be no reason to doubt that 
amitriptyline is an effective antidepressive 
drug. If my results seem surprisingly good, 
this may in part be determined by the selec- 
tion of cases. Several cases had, however, 
been known to me for periods of up to six 
years and had proved refractory to all other 
forms of treatment. It appears to be most 
effective in the treatment of manic-depres- 
sive depressions and involutional depressions 
of mild to moderate severity. It is also effec- 
tive in some neurotic depressions and some 
more severely depressed manic-depressives. 

Side effects are not unduly troublesome, 
but intense drowsiness early in treatment 
leads some patients to abandon the drug. 

The relief of insomnia and the relaxation 
noted by many patients is one of the more 
It can be 
given effectively to out-patients without dif- 
ficulty but its potency, as shown by the ten- 
dency of some patients to develop hypoma- 
nia, demands that patients treated out of 
hospital should be kept under frequent ob- 
servation. 

The only disadvantage of oral treatment 
in more severely ill patients is the time taken 
to achieve a satisfactory response. 

Doses of more than 150 mg. daily by 
mouth are not necessary. I have not been 
using the drug long enough to make any 
useful comment on the necessary duration of 
treatment. 


Amitriptyline is available under the trademark 
Elavil®, chlorpromazine under the trademark Thor- 
azine®), imipramine undcr the trademark Tofranil®. 
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